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EDITORIAL 


REORGANIZATION OBJECTIVES 


torial asserted, the question of juris- 

dictional authority over federal con- 
servation activities is not whether Secre- 
tary Ickes or Secretary Wallace shall have 
charge of them, but what policies shall 
govern. That needs substantiation. 

When Theodore Roosevelt urged Con- 
gress to transfer the forest reserves to 
the care of the Department of Agriculture, 
one of the reasons advanced was the asso- 
ciation of forestry with agriculture in the 
governmental structures of other nations. 
When Gifford Pinchot refused to take 
charge of the reserves under the Interior 
Department, his reasons were more con- 
crete. He was convinced that, placed in 
that environment, he would be foredoomed 
to failure. Unquestionably he believed 
that forestry and agriculture were basic- 
ally akin and belonged together; but 
various more practical considerations 
loomed in the foreground. 

Time changes many things. Some of 
the conditions which brought about that 
decision of nearly forty years ago are no 
longer the same. The free hand assured 
Pinchot by Secretary Wilson could not be 
so free today; the Department of Agricul- 
ture, then young, small, and with little 
hampering centralization, has become 
much more highly institutionalized, of 
necessity. And the Interior Department 
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has been modernized; the terrific delays, 
checks, and lost motion due to antiquated 
procedures and ill devised organization 
no longer weight down efficient perform- 
ance with the oldtime ball and chain. 
Quite likely Pinchot today would find lit- 
tle to choose between the two Departments 
in the matter of opportunity to work 
capably, build rapidly, and get the pub- 
lic business done in a sufficiently business- 
like way not to lose out. 

The question of Departmental attitude 
is more dubious. Any great permanent 
organization assumes, as time goes on, an 
institutional character. It does not readily 
alter. Under pressure from external 
forces, it may yield as a tree bends to 
the storm; when the wind has blown it- 
self out, little lasting impression has been 
made. Seldom indeed does a Department 
head leave behind him a radically differ- 
ent institution from that which he took 
over; his influence is too temporary. By 
ingrained character and long tradition the 
Interior Department, as the Land Depart- 
ment of the federal government and as 
such concerned with executing laws based 
on the supposed and long unchallenged 
axiom that resources should be privately 
owned in order to be developed, was ill 
fitted for National Forest administration 
in the formative years when a new policy 
and attitude had to be worked out and 
fought for. In the unhesitating judgment 


646 JOURNAL OF FORESTRY 


of every chief of the Forest Service 
down to and including the present time, 
it has continued to be ill fitted, irrespec- 
tive of the personality of the Secretary 
temporarily at its helm. The question 
is, how well based is this judgment? 

Not that the personality of the indi- 
vidual Secretary is unimportant. That 
was conspicuously shown when Secretary 
Fall sought administrative control of the 
Forest Service. He was unwise enough to 
disclose publicly some of his intentions, 
in case he obtained the power aimed at. 
He also made plain that he would begin 
by putting Greeley out. So violent and 
disruptive were the changes manifestly 
imminent if the transfer took place that 
the West rose up in protest. The specific 
intentions of other Secretaries into whose 
hands might come the power to determine 
who should guide the Forest Service and 
what course should be steered cannot, 
of course, be forecast. 

Impartial outsiders friendly to the For- 
est Service sometimes feel that its fears 
of serious disruption or of radical policy 
changes following a shift to a new juris- 
diction, or of impaired efficiency in the 
environment which a transfer to the In- 
terior Department would involve, lack 
reasonableness. This feeling is common 
amongst members of Congress familiar 
with what the Forest Service is doing. The 
organization, they say, is now too firmly 
established, well esteemed, and internally 
vigorous not to be certain of carrying 
on with little difference, wherever placed. 
Any Departmental head, they feel sure, 
would give his best effort to furthering 
the work of the Service as part of his job, 
and the Service would have no difficulty 
in demonstrating the soundness of its 
general policies, winning confidence in 
its competence, and thus assuring itself of 
a strong backing. This, however, over- 
looks certain factors which are involved. 

From the transfer of the National For- 
ests to the Department of Agriculture, in 
1905, down to March 4, 1933, the latter 


Department has had seven Secretaries, of 
whom all but one came from the great 
agricultural states of the middle West. 
The seventh (who served only four 
months) was from West Virginia. During 
the same 28 years there were nine Secre- 
taries of the Interior. One was from 
Missouri, one from Ohio, one from IIli- 
nois, and one from Massachusetts; their 
ageregate term was 7 years. The other 
five were all from the states of the far 
West, and their aggregate term was 22 
years. This was not a fortuitous circum- 
stance. Political considerations assure 
that the Department of Agriculture is pre- 
sided over by a Secretary acceptable to 
the farm interests and nearly always a 
man from the middle West. A like reason 
has caused the Interior Department of the 
past to be predominantly administered by 
a Secretary acceptable to the business in- 
terests of the eleven so-called public land 
states. Can there be any question as to 
which of these two Departments has pro- 
vided the better place for the Forest Serv- 
ice, from the standpoint of affording pro- 
tection against the pressure of political 
influences seeking to sway decisions and 
get policies modified for the advantage 
of powerful interests in the far West? — 

Another consideration strengthens the 
point. The Department of Agriculture 
has always held strongly for the merit 
system, and has thus been free from the 
curse of political appointees subject to ; 
political influences. Even its Bureau’ 
Chiefs are in the classified civil service. 
The Interior Department is not equally. 
free from political controls. 

All this, however, is matter of past his- 
tory. Secretary Ickes is honorably am- 
bitious to leave behind him, as a monu- 
ment to his zeal for conservation com- 
bined with extraordinary administrative 
ability and driving force, and as a land- 
mark in the course of our national de- 
velopment, a reborn as well as _rechris- 
tened department. By making it the 
home of all federal conservation work, 


' 
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and by a drastic remodeling of the old 
structure and renovation of the old pur- 
poses, he doubtless feels he can assure 
the Forest Service and other units brought 
into the Department a fit environment 
and a concentrated public interest in the 
whole program of conservation too power- 
ful to be disregarded in the selection of 
his successors. How far may this be 
true? 

There is no certain answer. But the 
course pursued under his administration 
of the Department of the Interior in 
carrying out the Taylor grazing act does 
not indicate immunity to the influence 
of powerful western interests in shaping 
policies of substantial concern to them. 
Is it probable that the public land states 
will voluntarily abate their claim to a 
large voice in deciding who shall head 
the Department administering the public 
lands, and what its governing spirit and 
purposes shall be? Disregard of political 
considerations of practical expediency has 
not been a conspicuous characteristic of 
the New Deal, anywhere. There are ele- 
ments of safety for the Forest Service 
in the Department of Agriculture which it 
is impossible to be sure of in whatever 
the Interior Department may become. 

Nor is this all. While there has been 
no disclosure as to what course might 
be taken with respect to present policies 
of the Forest Service if the transfer should 
go through, still less as to what organi- 
zation and personnel changes might be in 
train, there has been plenty of criticism. 
At the outset of his conduct of the In- 
terior Department, Secretary Ickes made 
plain his deep interest in the National 
Parks. It was then understood that he 
did not seek control of the National For- 
ests. But between the National Park 
Service and the Forest Service there are 
many issues joined. Some of them go 
deep. Both Services feel that, were the 
other to have its unhindered way, the re- 
sults would be crippling. That Secretary 
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Ickes is an ardent backer of the National 
Park Service has been abundantly evi- 
denced. That he inclines to its viewpoint 
throughout is not improbable. The Na- 
tional Park Service avowedly seeks juris- 
diction over ali recreational uses of the 
National Forests. Were that conceded, 
consistency would call similarly for trans- 
ferring the administration of grazing on 
the Forests to the organization estab- 
lished under the Taylor act. The seri- 
ousness of enforced policies leading to 
such a dismemberment of National For- 
est administration needs no comment. 

No organization which considers itself 
favorably placed wants to be shifted. It 
has its roots down—its affiliations, rela- 
tionships, lines of action and procedure 
established, its objectives settled. Like a 
tree, it cannot be transplanted without 
suffering a material shock. The old roots 
must largely be cut off and new ones 
grown. The process is bound to be costly. 
Much hokum has been spread on the 
economies realizable through reorganiza- 
tion. On that the public has been led 
by the nose. The major reason justifying 
reorganization, where justification exists, 
is the opening it affords for changing ob- 
jectives. To the extent that uncertainty 
exists as to the nature of the changes that 
will be brought about, reorganization is 
rightly feared as a leap in the dark. 

A communication published in the cor- 
respondence department of this issue 
points out the good work that is being 
done in the Interior Department in the 
conservation field. That should not be 
doubted. We pay high tribute to what 
our fellow foresters in the Interior De- 
partment have accomplished and are ac- 
complishing. More power to them. But 
it may fairly be asked whether their 
good work and the support given it by 
Secretary Ickes is adequate reason for 
confidence that control of all conservation 
activities by that Department would in 
the long run assure the pursuit of the most 
desirable objectives, throughout. 


FORESTRY, PAST AND FUTURE, ON INDIAN RESERVATIONS 
IN MINNESOTA 


By WILLIAM HERITAGE? 


HE Indian Service is primarily a 
| human service. It deals with every 
phase of Indian life, from birth to 
after death. It is necessary many times to 
do things in a manner not fully acceptable 
to technical forestry, but necessary in or- 
der to care for the human needs. Often 
it is not possible to force the best prac- 
tices of forestry on an allotment belong- 
ing to some old person who is tottering 
on the edge of the grave, when, by remov- 
ing more of the stand than is desirable, 
we can furnish this person funds with 
which to buy the necessities of life. How- 
ever, we can and do practice forestry on 
tribal lands—that is, on lands held in 
community ownership—and endeavor to 
secure the best forestry practices possible 
on the allotted lands. 


GRAND PorRTAGE RESERVATION 


Today the land situation at Grand Port- 
age is as follows: Some 11,000 acres of 
allotted land is still under government re- 
strictions. Slightly over 9,000 acres of 
land originally ceded to the government 
has now been permanently withdrawn for 
use of this band of Indians. A _land- 
purchasing crew has been at work on this 
reservation for the past seven or eight 
months, and to date have either made 
purchase or secured options on some 
10,000 acres of land. These purchases 
are being made with federal funds pro- 
vided by the regular appropriation for 
the fiscal year 1936 under the provisions 
of the Reorganization Act of 1934, 

Upon completion of the purchases for 
which we now have funds, approximately 
three-fourths of the reservation will be un- 
der government supervision. While the 
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amount of merchantable timber upon this 
area is extremely limited we have hopes 
of being able to secure a small sawmill 
for the manufacture of possibly one-quar- 
ter of a million feet of lumber per annum 
for the use of this group of three hundred 
Indians. Approximately 5,000 acres of 
this reservation, which will be under 
government control, is in need of planting, 
and if federal funds continue to be avail- 
able, we plan on planting these areas 
within the next five years. However, we 
do not propose to plant any areas where 
the cost including stock will exceed $20 
per acre. 

It is our plan to concentrate the Emer- 
gency Conservation Work for the Consoli- 
dated Chippewa Agency during 1936 at 
Grand Portage, and while only a very 
limited mileage of trails will be built, 
we will construct such protection improve- 
ments as appear necessary on this area. 
Because of the fact that this area has 
been denuded by repeated fires, all we 
can hope to do for many years to come is 
to give proper fire protection and to 
plant those areas which will not come in 
naturally within a reasonable length of 
time. 

; 
é 
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On this reservation of approximately 
700,000 acres, today only 17,000 acres 
of restricted Indian land remains, and 
an area of 8,620 acres of tribal land. 
There is a large Indian population with-_ 
in the boundaries of this reservation, and 
the Indian Service is confronted with a 
difficult problem in caring for these peo- 
ple. : 
Approximately 40,000 acres of land 


ee 
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have been optioned and a considerable 
portion of it paid for by the Submar- 
ginal Land Board, later absorbed by the 
Resettlement Administration. While these 
lands are purchased for use by the In- 


_dians, before such use is authorized it is 


necessary for certain agreements to be 
entered into between the Indian Service 
and the Resettlement Administration cov- 
ering their use. At the present time this 
has not been worked out, so we are not 
in a position to state just what work we 
will be able to do on this reservation in 
the future. Our tentative plans for 
Emergency Conservation Work for the 


next season provide for the construction 
of truck trails, telephone lines, and other 


physical improvements necessary for the 
proper protection of these lands. 


Netr Lake RESERVATION 


Of the original area of 107,000 acres, 
today the Indian Service has control of 
about 50,000 acres of restricted Indian 
allotments. There are approximately 17,- 
000 acres of ceded land which will soon 
be withdrawn for the permanent use of 
these Indians, and if Reorganization funds 
are available in the years to come an 
effort will be made to block up the 
greater part of this reservation. 

Today 39,524 acres of allotted timber- 
lands are under contract to the North- 
west Paper Company, of which some 10.- 
000 acres have been cut over. The volume 
under contract is approximately 75,000,- 
000 feet. The cut for the past year has 
been about 16,000,000 feet, including 
pulpwood. 

As all the lands covered by timber con- 
tracts are allotted, and for several years 
prior to the sale the allottees and heirs 
of allottees had urgently requested the 
sale of all timber from their allotments, 
the contracts authorized the removal of the 
major part of the timber from each al- 
lotment. The areas cut over prior to 
1934 were either upland areas, on which 
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jack pine or aspen were the predominant 
species, or swamp area covered princi- 
pally with black spruce. Practically all 
of the merchantable material was removed 
from allotments within these three types. 
The full estimated value of the timber 
was paid several years ago when ex- 
tension of time for cutting was granted 
on these contracts. The purchaser is 
anxious to secure from each allotment as 
much timber as he paid for under a 
contract made in 1920, when stumpage 
prices were the highest ever received in 
the Lake states, and the owners of allot- 
ments desire to secure additional pay- 
ments through the cutting of more timber 
than was estimated and paid for. How- 
ever, the so-called “Reorganization Act” 
of June 18, 1934, directs the Secretary 
of the Interior to require that all Indian 
forests be managed on a sustained yield 
basis, and we have definitely adopted the 
policy of giving first consideration to the 
requirements of good silviculture in the 
cutting on Nett Lake lands. We have been 
aided in preparing our marking plans 
by members of the Lake States Forest 
Experiment Station, and their help has 
proven of great benefit. 

During the past summer we have man- 
aged to leave a fair stand for future 
growth, but this has been injured to 
some extent by heavy windfall, and to a 
lesser extent by the sleet storm in No- 
vember, 1935. We have a very difficult 
problem because the majority of the pine 
is overmature and the smaller trees are 
largely suppressed individuals and in 
many instances are quite defective. On 
this sale the pine slash is piled and 
burned, while the other slash is left as 
it falls with the exception of clean-ups 
along the main logging roads and trails. 
There are a few areas of fair reproduc- 
tion of pine, and in these we are de- 
manding the most careful logging in or- 
der to leave as good a stand as possible. 
Our marking rules for pine provide for 
the leaving of at least four scattered seed 
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trees per acre, if they appear wind-firm, 
or groups of trees up to twenty in light 
soil for each area of five acres. 

In the jack pine type we do not intend 
to cut more than 50 per cent of the mer- 
chantable volume. 


The black spruce presents a difficult 
problem. We try to reserve up to 15 
per cent of the volume of the trees which 
will produce two 100-inch sticks, and to 
leave this residual stand in blocks or 
strips. However, heavy windfall has oc- 
curred. 


In the areas logged during 1929 to 
1932 which contained poplar we have 
today a heavy growth of poplar, averag- 
ing probably 9 feet in height and afford- 
ing cover which has kept the growth of 
grass and fire weeds well down, except 
along the road and railroad right-of- 
way. Our fire protection plans are fairly 
well completed at this reservation. The 
major roads and trails are all built, 
communication system is complete, and 
we have four steel lookout towers equipped 
with proper buildings for use of the ob- 
servers. 

We have also constructed a dam to 
regulate the water for wild rice culture 
at Nett Lake. 

As soon as the land status of the res- 
ervation has been placed in a condition 
so that we will definitely know what 
lands we will control, or can hope to 
control, and funds become available, we 
will secure data as to the condition of 
our stands and endeavor to work out some 


definite plan of management for the fu- 
ture. 


Rep Lake INDIAN RESERVATION AND 
FOREST 


The Red Lake reservation was dimin- 
ished to its present size of approximately 
400,000 acres in 1903. At present it has 
a population of 2,000 Indians. The 
northwestern part of the reservation is 
almost all muskeg, and while it contains 


islands of spruce and tamarack with small 
areas of poplar, there is only a limited 
amount of merchantable timber within this 
area. In the late nineties and early 1900 
several large timber fires swept part of 
the reservation. Also, a number of smaller 
fires ran in from the south and killed 
timber at various times. This timber was 
removed under the Dead and Down Act, 
and the cut amounted to some 56,000,000 
feet. The Act of May 18, 1916, set aside 
112,000 acres embracing “the Point” and 
the area south of Red Lake as the Red 
Lake Indian Forest. This Act provides 
in part: 

“Said forest shall be administered by 
the Secretary of the Interior in accord- 
ance with the principles of scientific 
forestry with view of production of suc- 
cessive timber crops thereon... . . And 
he is further authorized to construct 
and operate sawmills for the manufac- 
ture of the timber into merchantable prod- 
ucts and to employ such persons as he 
shall find necessary to carry out the pur- 
pose of the foregoing provisions, includ- 
ing the establishment of nurseries.” 


The spring of 1917 was quite dry, and 
heavy fires occurred in the area south 
of Red Lake. A large amount of money 
was spent in endeavoring to control these 
fires, but with little success, and great 
damage was done to large areas of ma- 
ture white and Norway pine. As the Act 
of 1916 allowed the sale of timber, and | 
it appeared necessary to offer a large 
block in order to attract operators who 
could log those scattered, heavily burned 
areas, all timber in the area south of 
Red Lake, and extending to a point some 
three miles west of Sandy River, was 
offered for sale. Great interest was se- 
cured from the lumbermen, and no less 
than twelve of the large operators with- 
in the state carefully examined this block 
of timber. The International Lumber 
Company was the successful bidder, at a 
price of $14.10 per thousand for white 
pine and $10.25 per thousand for Nor- 


disappointed that the timber 
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way. Especially good prices were also 
secured for the cedar, and over $90,000 
worth of stumpage of this species was re- 
moved. The total cut by the Interna- 
tional Lumber Company was 105,000,000 
feet, from an area of about 40,000 acres, 
for which a total of $1,400,000 was re- 
ceived. 

Since about 1900, the Agency has main- 
tained a small sawmill for cutting lum- 
ber for the use of the Indians in home 
building and for Agency purposes. This 
mill was originally set up on Shell Lake, 
and later removed to the Agency at Red 
Lake. The amount produced per annum 
was small until after the fires of 1917, 
when the cut was increased to 2,000,000 
feet per year. During 1917 only two 
fires occurred on “the Point.” It is my 
belief this was due to the fact that the 
group living on “the Point” have a real 
personal interest in the protection of their 
timber. Many of the lumbermen were 
ony “the 
Point” was not offered for sale at the 
same time as that on the south side. How- 
ever, Chief Supervisor of Forests, J. P. 
Kinney, from his first contact with Red 
Lake, in 1910, had looked forward to 
the development of a mill which would 
operate in perpetuity, and he was the man 
who saved the timber on “the Point.” 
The logging of timber for the Agency mill 
proceeded on the basis of approximately 
two million a year until 1924, when au- 


thority was secured to use tribal funds 


for the erection of the present mill at 
Redby. This mill is located on private 
lands. However, a long-term lease was 
secured from the owners. Since the con- 
struction of the mill some 38,000,000 
feet of timber have been manufactured 
in this plant. 

The financial records of this plant are 
not bright, largely because of the general 
business difficulties that have occurred 
during the past six years. In the early 
years of the depression the mill was op- 
erated in order to furnish labor to this 
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group of people who are largely depend- 
ent on this forest. This has resulted 
in the building up of a large stock of 
lumber which was held year after year, 
and, of course, considerable loss _ oc- 
curred in degrading of the stock because 
of this delay in selling. Today the stock 
is being moved at a loss. However, this 
is necessary in order to save greater 
loss in another year or two. 


The early logging on the International 
Lumber Company sale consisted of the 
removal of burned timber. When I ar- 
rived at Red Lake in the fall of 1919 as 
Forest Supervisor, operations were com- 
mencing in the green timber, and they 
were continued for two years. Seed trees 
were marked with the idea of securing a 
future stand. If sufficient seed trees 
were not retained, it was because it ap- 
peared at the time that a. satisfactory 
stocking would be secured from those we 
did retain or because trees that appeared 
wind-firm were not available. When the 
logging under this contract was resumed 
in 1926-27, the seed tree method was 
continued. In all logging since 1918 all 
slash except cedar has been burned as 
logging proceeded. 

In the autumn of 1930 a wind of cy- 
clonic proportions occurred at Red Lake, 
and approximately 90 per cent of our seed 
trees were wind-thrown. A large number 
of these were so located that we were able 
to salvage some 2,000,000 feet. This was 
a body blow to our forestry plans. How- 
ever, as a period of nine to eleven years 
had elapsed since the logging on approxi- 
mately 55 per cent of the area, these seed 
trees had done excellent work. Only one 
seed year had occurred between logging 
and the blow-down on the balance of the 
area, but one is agreeably surprised with 
the reproduction found throughout the 
area today. 

In August, 1930, a fire occurred which 
denuded some 3,000 acres of land south 
of Redby. The spring of 1931 was an 


extremely bad fire season, and approxi- 
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mately 13,000 acres on the area south of 
the Lake was burned over. In a great 
part of this area all tree growth was 
destroyed. 

Since Emergency Conservation funds 
became available we have made a large 
amount of physical improvements, and 
today our protection plans are_practi- 
cally completed. 


Recently there has been a change in 
the personnel set-up, and the present mill 
manager is a trained forester. He will 
direct not only the milling but also the 
logging and protection of the forested 
area, it being believed that, with this 
coordination between the management and 
the manufacturing, much better results 
will be secured than have been possible 
in the past. The present superintendent 
of the reservation is also a trained for- 
ester. The physical improvements made 
to the forest will make it possible to 
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change methods of logging. It should 
be possible to follow a system of selective 
logging which will produce the stock the 
market will absorb at a profit. 

Our present stand of mature pine is 
about 65,000,000 feet. There is also a 
stand of about 52,000,000 feet of jack 
pine, hardwood, spruce, and poplar avail- 
able for this mill. It appears that the 
annual growth within these mature stands 
should equal about 1,000,000 feet. In 
addition, the large areas of young stands 
probably have an annual growth of 2,- 
000,000 feet, giving an indicated annual 
growth of 3,000,000 feet on the areas 
serving this mill. 

At present we are preparing a man- 
agement plan. Our data are rather lim- 
ited. However, with the benefit we are 
securing from the Lake States Forest 
Experiment Station we hope to be able 
to at least prepare a plan which will 
point to the objectives we hope to reach. 
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FOREST SEED CONTROL? 
By HENRY I. BALDWIN? anp HARDY L. SHIRLEY? 


The question of origin of seed, or provenience, has been extensively discussed, but 
much of what has been written seems far removed from the actuality of our planting 
operations. The purpose of this paper is to bring out what practical steps have been 
taken in European countries and what has so far been done in the United States 
toward assuring supplies of forest tree seed from known sources and of desirable 
character. Ideal control of seed supplies will have to come about gradually, for 
nowhere is a perfect system in force. It is believed, however, that a few simple 
reforms in our nursery and planting records can be made at little or no expense, and - 


will prove of great benefit. 


A brief orientation of the subject is given, followed by 
an account of how seed origin is controlled in other countries. 


A succeeding paper 


will discuss “A Forest Seed Program: for the United States.” 


REES growing in a given region 
often differ from individuals of the 
same species growing in another re- 
gion in form, color, or inner character- 
istics. Where these visible differences are 
pronounced and are inheritable, varieties 
and sub-species have been described by 
taxonomists; to the systematist these dif- 
ferences are botanical differences. This 
aspect of origin control becomes one of 
trueness to name, and is of chief interest 
to the horticulturist. 


The invisible differences are often more 
important, although less easy to recognize. 
Groups of trees in one region differ from 
those of apparently the same species in 
another without indication from form or 
structure, but rather in the way they react 
to climate and soil, and in relative sus- 
ceptibility to diseases and insects. These 
differences seem to be the result of spe- 
cific adaptation to certain characteristics 
of local climate as the result of prolonged 
natural selection, whereby the more per- 
fectly adapted individuals have survived 
and attained dominance. In rare cases 
adaptation to certain soils has been indi- 
cated. Of all factors air temperature, 
especially the duration of a certain mini- 
mum temperature during certain seasons, 


seems to be most important. Altitude is 
probably not important in itself, and af- 
fects trees only by its effect on tempera- 
ture. 


These inherent physiological differences, 
which are more pronounced in some spe- 
cies than in others, shade into one another 
with as many gradations as do morpholog- 
ical differences and the climates themselves. 


EVIDENCES OF THE IMPORTANCE OF 
DIFFERENCES IN ORIGIN 


A full presentation of the evidence of 
the importance of local races in reforesta- 
tion cannot be given here. Reviews of the 
subject have appeared frequently in the 
JOURNAL OF ForREsTRY in recent years, and 
in many other places (1). One of the most 
systematic and complete summaries was 
published three years ago by Champion 
(5). Results of indiscriminate use of seed 
were first recognized in Sweden over 60 
years ago (31, 32), but the consequences 
have been most serious in Germany, due 
to the extent of artificial regeneration. 
Very drastic measures became necessary to 
correct the evil, and therefore the situa- 
tion in Germany will be given in especial 
detail. 


*Read originally before the New York Section, Society of American Foresters, Albany, N. Y., 
February 1, 1935, by H. I. Baldwin and issued in mimeographed form by the New York Section, 


1935. 


Revised and augmented in cooperation with H. L. Shirley, January, 1936. 


2Caroline A. Fox Research and Demonstration Forest, Hillsboro, N. H. 


8.ake States Forest Experiment Station. 


653 


(Fellow, Oberlaender Trust, 1935.) 


654 


Trees of bad form and undesirable race 
are rather more often encountered in Ger- 
man forest plantings than those of good 
race, particularly in those stands which 
were planted during the period 1890-1910, 
when foreign importations of seed were 
most heavy. 

That these poor-quality stands are due 
in large measure to the use of seed from a 
wrong source or from poor individuals 
can no longer be doubted, in view of the 
evidence. The most impressive experiment 
was started under the auspices of the 
Union of Forest Experiment Stations in 
1906. Lots of Scotch pine cones from 10 
different regions were extracted at Ebers- 
walde, Germany, under uniform condi- 
tions, and the seed from each locality was 
divided into aliquots, one of each being 
furnished to each cooperator. Series of 
test plantings were made in Sweden, 
France, Belgium, and Austria, and by the 
different forest experiment stations and 
schools in Germany. Reports of the re- 
sults have been published from time to 
time. The experiments of Cieslar (6), 
near Vienna, and of Engler (4, 8), near 
Ziirich, are likewise impressive; they pre- 
ceded the experiment mentioned above. In 
all these experiments one sees plants of a 
single species, but from seed of different 
origin, growing side by side with those 
adapted to the site, tall, straight, vigorous 
and healthy, while those ill-adapted are 
weak, crooked, limby, and subject to insect 
and fungal attack. Furthermore, plantings 
of beech and oak by Oppermann (20), 
near Copenhagen, have demonstrated that 
at least to some extent, ill-formed parent 
trees tend to produce ill-formed offspring. 

While Scotch pine is an outstanding ex- 
ample of a tree very sensitive to climatic 
changes, European black alder (Alnus 
glutinosa) presents a classical example of 
transmission of characteristics of form 
from parent to offspring. Good races 
produce trees 60 or more feet in height 
with diameters up to from 12 to 18 
inches, while the extremely bad _ races 
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of alder grow very rapidly in early 
youth, start producing seed in great 
abundance when they have attained a 
height of 10 to 15 feet, and are decadent 
before reaching 20 years of age, produc- 
ing no merchantable product, not even 
fuel. 

Similar but less striking examples can 
be drawn from larch, spruce, oak, and 
other species in Europe. In fact, every 
European species which either has a wide 
natural geographic distribution or grows 
over a wide range of altitudes has exhib- 
ited, when tested, racial differences. The 
same may be said of American trees. So 
far, investigations have been confined to 
only a few species; but of those tested, all 
which in their natural habitats grow in a 
wide variety of climates show climatic 
races. 

A classical American example is Doug- 
las fir, which has been under investiga- 
tion in our Forest Experiment Stations for 
about 25 years. Ponderosa pine is an- 
other good example; plants of Black Hills 
origin have grown well in Nebraska, where 
those of Rocky Mountain origin proved 
unsatisfactory (3). Other species known to 
include geographic races are eastern white 
spruce, Norway pine, red oak, and green 
ash. The four conifers just mentioned 
have been among the most popular for 
forest planting in America, and green ash 
will form the backbone for shelterbelt 
planting in the prairie regions. 

Foresters in America are faced today’ 
with many of the problems faced about 
one hundred years ago by early European 
foresters. Most of our original forest 
lands have been cut over once or more, 
and due to the loggers choosing only the 
trees valuable for timber, much of the 
land now supports cull timber or second- 
growth of inferior species. With defective 
and crooked specimens left as seed bear- 
ers, there is even risk of local degenera- 
tion of a species. Counties and states are 
faced with the problem of making these 
lands productive enough to support the 
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population left in the wake of the lumber 
industry, or of providing continual sub- 
sidies. Large-scale moving of population 
has not appeared practical. In Germany 
this problem was attacked through an ex- 


tensive program of forest improvement, in | 


which planting of waste lands and conver- 
sion of inferior hardwood stands to coni- 
fers played an important part, just as 
American foresters are advocating and ac- 
tually carrying out a like program on a 
large scale today. In our program we 
have the opportunity of utilizing European 
experience to chart our course around the 
blunders and pitfalls which so often en- 
gulf large-scale programs when some of 
the fundamentals are neglected. 


SEED CONTROL IN GERMANY 


In December, 1934, a forest seed law 
was established in Germany which con- 
tains the following provisions (39) : 

1. Forest owners and managers must, 
within a time limit set by the Reichs For- 
ester, eliminate stands and individual trees 
of bad race from their forests. 

2. Henceforth only seed from certified 
forests or stands may be used for propa- 
gating certain species of trees. 

3. Seeds from cones collected from un- 
desirable stands or trees must not be sold 
or given away. 

4. No compensation is due owners or 
others for economic loss incurred as a re- 
sult of the provisions of this law. 

5. Infractions are punishable by fines up 
to RM 10,000 ($4,000) or by imprison- 
ment, or both. 

6. The Reichs Forester is charged with 
making the necessary regulations for car- 
rying out the provisions of this law, and 
with the administration of the regulations. 

When one realizes that roughly half of 
the forest stands in Germany are of bad 
race within the interpretation of this law 
and cannot be certified for seed produc- 
tion, and that probably 50 per cent of 
these are so bad that they come under the 
provisions of Section 1, the tremendous 
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magnitude of the effort becomes evident. 
This law marks the beginning of a deter- 
mined struggle to eliminate from German 
forests the weak and unfit, the crooked, 
limby, or frost-susceptible trees, and to 
restore the sturdy, straight-shafted native 
races in so far as possible. When a nation 
with large areas in forest actually under- 
takes to root out approximately one-fourth 
of all its forest trees because they are not 
worthy of the soil they occupy, trees upon 
which great effort in labor and money has 
been expended, to start once more the 
long, tedious, and expensive process of 
growing a new forest from seed, it is plain 
that tragic mistakes have been made in 
the past. 

The early German forest managers, un- 
aware of racial differences within tree spe- 
cies, had naturally directed their patronage 
in buying seed for forest planting to those 
regions which could supply the seed most 
cheaply. Usually these regions were those 
in which the trees grew in open groves 
and resembled orchard trees in growth- 
form and fruitfulness. During the middle 
of the nineteenth century centers for seed 
supply developed in the Rhine-Mainz re- 
gion in Germany and in Austria-Hungary, 
Belgium, and southern France (34). By 
1909 the yearly shipments to Germany 
from France alone amounted to 130 car- 
loads of Scotch pine cones and 66,000 
pounds of seed. But by 1906 many for- 
esters suspected that German forests were 
being lowered in productivity by the use 
of improper seed (34). A special com- 
mittee was appointed by the German for- 
estry society (Deutsche Forstverein) to in- 
vestigate the question, and in 191] an 
organization of owners of nurseries and 
seed extraction plants was formed to con- 
trol the source of seed. 

Members of this organization discon- 
tinued the purchase of foreign seed, but . 
made no attempt to differentiate between 
different regions within Germany, or be- 
tween seed from native German trees and 
that from trees grown from foreign seed. 
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The inadequacy of the organization was 
soon realized; but no substantial progress 
was made until after the war, when the 
question was taken up anew (30). In 1924 
an outline was drawn up by representa- 
tives of the interested organizations which 
laid down the general principles along 
which seed certification should be carried 
out. As a direct outgrowth of this the 
Forest Seed Certification Board (Haup- 
tausschuss fiir forstliche Saatgutanerken- 
nung) was initiated in 1925. 

The constitution of this board provides 
that the Society of German Foresters 
(Deutsche Forstverein), the Federal For- 
estry Council (Reichsforstwirtschaftrat) , 
the German Agricultural Council (Deutsche 
Landwirtschaftrat) as representative of the 
Agricultural Chamber (Landwirtschaft- 
kammer), and the Society of German Com- 
mercial Seed Extractors and Nurserymen 
(Vereinigung deutscher Handelsklengen 
und Forstbaumschulen), shall form a 
working group for forest seed certification. 
The actual certification work is carried 
out through a central executive committee 
of twelve members appointed for four- 
year terms with overlapping tenure. This 
committee has the authority to appoint 
regional and other special committees re- 
sponsible to it. The formulation of gen- 
eral rules for seed certification and the 
division of Germany into climatic regions 
for certification is also a responsibility of 
the executive committee. 

The details of the organization and the 
rules for certifying stands are given in 
three special publications (34, 37, 38). 
From 1925 to December, 1930, 1,500,000 
acres of forests had been certified accord- 
ing to these rules. 

To be placed on the list of dealers in 
certified seed the forest owner is required 
to allow his stand to be inspected by the 
regional committee, to furnish informa- 
tion on actual yield of cones from certi- 
fied stands, to refrain from selling cones 
or seeds to extractories or nurseries not 
among the certified group, to supervise the 
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cone collection to make sure that uncerti- 
fied cones do not become mixed with the 
selected ones, and to keep accurate ac- 
count of all certified seed and to whom it 
is shipped. Special labels and lead seals 
are provided for certified cones and seed. 
The maps of the certified stands are kept 
in the office of the organization, and in 
case only a part of a forest is certified, 
the boundaries of the actual stands are 
marked out on the ground by rings paint- 
ed on the trees. 

Seed extractories and nurseries are re- 
quired to keep certified products separate 
and accurately labeled, to buy certified 
cones or seed only from certified dealers, 
and to advise the regional committee of 
all sales of certified products. The names 
of firms dealing in certified products are 
published at the beginning of the cone 
harvest each year, along with the names 
of firms which have been removed from 
the certified list. In order to insure com- 
pliance with regulations the executive 
committee requires certified firms to fur- 
nish bonds of RM 10,000 ($4,000) for 
extractories and RM 5,000 ($2,000) for 
nurseries. These bonds are to expire at 
the end of five years if the firm has com- 
plied completely with its obligations. Ex- 
tractories are further required to keep a 
book showing all receipts and sales of — 
certified wares. All certified dealers are 
required to submit to inspection by the 
committee, and in event of infractions, 
either wilful or due to carelessness, may ; 
be fined up to RM 5,000 ($2,000) for 
noncompliance. The determination of ; 
guilt and fixing of the fine is by a special 
board of three members—one chosen by 
the accused, one by the executive commit- 
tee, and the third by these two. Costs of © 
the board are borne by the accused if 
proven guilty. 


fe 


Pine seed from certain regions, East 
Prussia, for example, may be certified for — 
use outside its own boundaries, while seed — 
from the southwestern lowland pine for- 


ests must be used locally. Seed from two 
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different certified stands within a given 
region may be mixed together at the ex- 
tractory or nursery, but must be kept 
separate from seed from other regions and 
uncertified seed. 


Special rules are drawn up for certify- 
ing each species. These rules have under- 
gone some change as more becomes known 
about the climatic races existing within 
each species. The rules for all species re- 
quire that the certified forest stand or trees 
be straight-shafted, not inclined to branchi- 
ness when growing in closed stand, free 
from damage by men or animals, in good 
health and vigor, and in so far as ascer- 
tainable, of desirable heredity. The stand 
must be so located that cross-pollination 
with undesirable races is not likely to oc- 
cur—for Scotch pine, at least 150 meters 
from stands of undesirable race. The 
stand must be of a certain minimum size 
and have reached a specified age, which 
varies for different species. No Scotch 
pine stands are eligible for certification 
that were planted during the period 1890- 
1910, when the importation of foreign 
seeds was at its peak. No stand can be 
certified unless it is under the direct super- 
vision of a forester. Small owners may 
form an association which can then em- 
ploy a forester to supervise their joint 
holdings. This renders all supervised 
holdings eligible for certification. The for- 
ester is charged with the responsibility of 
supervising the cone collection and sealing 
the containers. 


The field inspection is made by a quali- 
fied officer of the central or regional com- 
mittees together with his assistant or an 
associate who, in company with the local 
forester, visits every stand of eligible age 
in the ranger district which is to be certi- 
fied. Any stand which appears at all 
questionable is examined in detail. The 
officers have with them maps and sheets on 
which each compartment is listed, with all 
pertinent details and remarks. Stands slow 
in growth, with branchy, ill-formed trees 
or with other objectionable features, are 
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eliminated from the approved list unless 
it can be shown to the satisfaction of the 
inspecting officers that the poor form is 
due to the action of wind or because of 
poor soil conditions. In cases of doubt, 
the stand is eliminated. Naturally the 
officers must have ever uppermost in their 
minds how much the present condition of 
the stand is the reflection of soil condi- 
tions and silvicultural practice, and how 
much is the reflection of heredity (9). 
Wherever second generation trees from the 
older stand are available, they also are 
examined to determine their desirability 
for forest production. A forest or stand 
examined receives one of three ratings: 

1. Certified as suitable for seed produc- 
tion. 

2. Certified as unfit for seed production. 

3. Certified as of indifferent or question- 
able value and to be avoided. 


A stand falling in category 3 may some- 
times be rendered eligible for certification 
at a later date after the objectionable trees 
have been removed in thinnings or pre- 
liminary cuttings. Stands certified as un- 
fit for seed production are of such poor 
quality that silvicultural treatment cannot 
improve them sufficiently to place them in 
the eligible group. Since for most species 
the stands must be at least 50 years old 
before eligible for examination, the possi- 
bilities of further improvement through 
silviculture are limited. 

The rating given is decided upon by the 
certifying officers, whose decision is ordi- 
narily considered final. The examination 
of an average German forest of 3,000 to 
5,000 acres will require about one day, or 
more if the transportation facilities are in- 
adequate. 

A forest may be certified only for four 
years. At the end of this period it must 
be reexamined. This gives an opportunity 
for improving the standards for certifica- 
tion in the future. A small fee, RM 50 
($20), is charged for examination, which 
helps to defray expenses. 

The executive committees and regional 
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committees are made up of men who have 
been prominent in studying the question 
of seed origin and in advocating reform 
in the methods of handling seed. Inspect- 
ing officers are appointed by and trained 
by members of these committees. There is 
now under consideration means for care- 
ful review and check-up of the work of 
individual field inspectors by inspectors 
from the Central Office in Berlin. As 
stated in the law, the responsibility for 
certifying seed has been transferred from 
the Seed Certification Organization to the 
Federal Forester, who is modifying the 
organization and rules to make them more 
adaptable for universal application. The 
exact date has not been set when the pro- 
visions of Section 1, which require the 
elimination of all stands and individual 
trees of bad form, are to be consummated; 
but it is the goal of the Federal Forest 
Office to complete this task within 15 
years. Thereafter the need for certifying 
individual stands should become less 
acute, and only certification by region 
should be necessary. 


Germany has a Central Forest Seed Lab- 
oratory at Eberswalde which carries out 
an active research program on seed ex- 
tracting, seed storage, and germination. In 
addition this laboratory has gone into the 
problem of physiological differences which 
seed of different racial origin may exhibit, 
and has investigated various laboratory 
methods of testing seed origin. The lab- 
oratory carries out a large part of the 
routine testing of genuineness, purity, and 
germination of forest seed, and in addi- 
tion has developed new principles in kiln 
design and cleaning processes (23, 24). 


SEED CONTROL IN OTHER EvUROPEAN 
CouUNTRIES 


Brief summaries of the laws in force 
pertaining to both agricultural and forest 
_ seed in several countries have been pub- 
lished in the Proceedings of the Inter- 
national Seed Testing Association (36). 
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A few of the more important attempts at 
origin control will be mentioned briefly. 


Czechoslovakia.—F ollowing a vigorous 
campaign by Vincent (27, 28) and Freudl 
(12), a law was passed requiring that all 
commercial forest seed must bear a label 
designating species, provenience, and na- 
ture of seed—i. e., whether cleaned or un- 
cleaned. All imported seed of Picea ex- 
celsa, Larix leptolepis, Abies pectinata, 
and Pinus silvestris must be colored by 
addition of a dye when passing the cus- 
toms. A system of voluntary certification, 
in which the seed extractors and nursery- 
men cooperate with a central forest seed 
control station, is in force. The country 
is divided into three main climatic re- 
gions. Seed collected in each region may 
be sown anywhere within the region, but 
not in other regions. 

Rules for certification are formulated by 
the central laboratory, which also con- 
ducts routine tests of purity, germination, 
and origin (in so far as this can be deter- 
mined in the laboratory) and issues cer- 
tification labels to forest owners, seed ex- 
tractories, seed dealers, and nurserymen. 

The rules require (27): 1. A statement 
from the forest supervisor that he knows 
the stand or forest from which the cones— 
were collected, and that its characteristics 
are truly described in the accompanying 
form. 2. Submittal to the seed control 
office of copies of all freight bills of lad- 
ing of cones or seeds, and reports from 
extractories. 3. Actual laboratory test of | 
sample. This includes comparison of the 
number of seeds per kilogram, the weight 
of one liter of seeds, and the morphologi- 
cal characteristics of seed and seedling 
with those of samples of known origin. 
While such comparisons cannot serve to 
identify seed origin with absolute accu- 
racy, they do serve as an additional check 
on origin, and are very useful as supple-— 
mentary methods in questionable cases. 
Here, as in Germany, only owners employ- 
ing a forester can have their seed certified. 

Sweden.—In Sweden attention was— 
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called early to results of using German 
seed (32), and in 1882 the use of foreign 
seed for reforesting on government lands 
was prohibited. In 1888 a duty was 
placed on foreign seed, which has since 
been increased from time to time. Since 
1910 imported spruce and pine seed is re- 
quired to be dyed with eosin in the cus- 
toms, in order to distinguish it perma- 
nently from native seed (25). In spite of 
these regulations, statistics on foreign 
trade showed almost as great a quantity 
of seed imported in the 5 years after 1919 
(73,007 kg. or about 161,000 lbs.) as in 
the entire previous 32 years. Increased 
interest in forest planting and difficulty in 
obtaining seed during the war may have 
contributed to this. The Forest Conserva- 
tion Boards used every effort to induce 
users of this imported seed to select ori- 
gins having as nearly as possible similar 
climates to the planting sites. Most of the 
pine seed came from Finland, spruce from 
Germany. Furthermore, by the establish- 
ment of their own seed extraction plants 
in each county, the boards have striven to 
furnish woodland owners with nursery 
stock from seed collected in their own 
vicinity or in a temperature zone identical 
with their own. Many of these seed plants 
are very modern and equipped to handle 
large quantities of seed. They try to ex- 
tract enough seed in crop years to cover 
the needs of their district until another 
crop year occurs. 

Surplus stock, if of suitable zone, is 
sold to other county boards and to deal- 
ers, with origin carefully certified. Seed 
for sowing in state forests is collected in 
the ranger district where it is to be used, 
and after extraction returned to the dis- 
trict (21). In some cases different parts 
of the same district are kept separate if 
they differ sufficiently in temperature. 
Schotte’s zones (25), based on isotherms 
for June-September, have been found too 
broad for safety in some sections. Eneroth 
(7) has shown quite conclusively that 
seeds sown on sites 1° C. colder than the 
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point of origin give about one-third poorer 
results than at the point of origin. Cone 
lots should be kept separate for each 100 
m. (328 feet) altitude. In 1905 Gunnar 
Andersson said the forest tree seed trade 
was like the clover seed trade 25 years 
before. In 1923 Dybeck could see no 
progress since 1905. In the last decade 
distinct progress has occurred. While the 
control of origin is considered far from 
satisfactory in Sweden, the educational 
work of the County Forest Boards is no 
doubt leading to increasing care and in- 
terest in the subject. All seed dealers in 
Sweden advertise the origin of their seed. 


Norway.—In Norway until recent times 
planting has been done without the least: 
attention to seed origin (2, 13). Great 
differences in altitude and climate and 
difficulty in obtaining seed locally have 
been factors. Forest seeds are now in- 
cluded under a general seed law. Imported 
seed must be sampled at the customs 
office, where Norway spruce and Scotch 
pine seed are dyed with eosin. Only about 
5 years ago an arrangement was made 
whereby the Central Forest Experiment 
Station would furnish certified seed. A 
number of local extraction plants have 
been set up, mostly for getting seed for 
state forests (26). The problem is still 
far from solution. 


Denmark. — Denmark, with small cli- 
matic differences, presents another prob- 
lem. Most stands are artificial and estab- 
lished from imported seed. Proposals 
have been made to designate stands where 
collections should be made. As early as 
1883 (31) steps were taken to insure that 
only Scandinavian seed was used on state 
forests. About 1925 a renewed effort was 
made toward establishment of a central 
seed clearing house, and stands suitable 
for collection were enumerated (18, 19). 
There is no compulsory seed control, but 
provisions are made for cooperative volun- 
tary control of purity and germination by 
the Central Seed Laboratory. A distinct 
effort is made by seed dealers to furnish 
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seed of known origin, and with much of 
the seed sold a dealer’s certificate of pro- 
venience is furnished. Danish forest su- 
pervisors are awake to the importance of 
seed origin, and have come to insist on 
seed of known origin for use in planting. 

Switzerland—Engler, following his ex- 
periments on origin of seed, recommended 
that the state take charge of the collection 
of forest seeds (8). In 1916 a state ex- 
traction plant was proposed to insure local 
collections (33), and government certifi- 
cation was made available to private 
plants. However, after guaranteed seed 
suitable for reforesting at high elevations 
was placed on the market, demand for it 
was poor (15). The majority of forests 
have good natural reproduction, so that 
very little artificial planting or seeding is 
required. Most cones are extracted in the 
government plant, where the various lots 
are kept carefully separated. 

Italy —tUnder the present regime very 
strict regulations are in force for keeping 
record of seed origin. 

Austria. —Some of the earlier experi- 
ments on seed origin were initiated in 
Austria by Cieslar between 1897 and 1900. 
A recent seed law requires that commer- 
cial seed of the important forest species 
must be packed in closed containers bear- 
ing obligatory declarations stating species, 
amount of seed, year of harvest, purity, 
germination, place of extraction, and ori- 
gin, including, if possible, altitude and a 
description of the soil characteristics. The 
experiment station and seed laboratory 
furnish certificates of germination and 
purity. Changes in the seed law are being 
considered. 

Belgium. — Proposals have been made 
(22) that the state operate extraction 
plants. The forest experiment station is 
actively interested in the provenience 
question. 

Holland.—First attempts were made in 
1911 to control the origin of Scotch pine 
seed, most of which was imported, but 
these failed, due to lack of cooperation 
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from nurserymen. In 1923 further agita- 
tion was made by the Society for Planting 
Waste Lands (Nederlandsche Maatschap- 
pi), and in 1924 an association of nurs- 
erymen and seed extraction plants was 
founded, whose members voluntarily 
agreed to certify the origin of Dutch- 
grown seeds. A bond is posted on join- 
ing the association, which is forfeited 
should the member wilfully or inadver- 
tently break his agreement. Representa- 
tives of the State Forest Experiment Sta- 
tion and Reforesting Society are among 
the officers of the Society. Seeds may be 
gathered from any tree or stand. Dutch 
origin only is certified, and importation 
is allowed only when local seeds cannot 
be obtained. 


While this arrangement has many ad- 
vantages, it is open to the objection that 
collection of seed from plantations in Hol- 
land may lead to perpetuating a poor 
race, since most of the older plantations 
were made with imported seed. Import- 
ing seed of a race known to thrive in 
Holland might be preferable. 


ProcrEss TOWARD INTERNATIONAL CERTI- 
FICATION OF PROVENIENCE 


Many proposals have been made for an 


international board of some kind which — 


would integrate some of the activities of 
the various countries, designate collection 
zones, and certify sources. This was dis- 
cussed about 1906, when the International 


_—. 


Union of Forest Experiment Stations dis-_ 
tributed seed samples for testing different — 


proveniences. It was in the agenda of the 
World Forestry Congress at Rome in 1926. 
At the Stockholm meeting of the Union in 


1929 the senior author attended the meet- 


ings of the sub-committee of the second 


section, dealing with seed provenience. A 


motion was passed urging the various sta- 


tions to separate seed collections by lati-— 
tude, altitude, and other climatic factors — 
(35, 14). Konsel (16) also proposed a 
reorganization of international seed trade — 
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to insure separation of origin. At the 
1932 Congress at Nancy, Vincent (29) 
outlined a procedure for international cer- 
tification patterned after that in effect in 
Czechoslovakia. Briefly, he proposed a 
division of each country into Rubner’s 
climatic zones, and voluntary submittal 
of seed to the forest experiment station 
for certification. A firm wishing certifica- 
tion would apply to its local experiment 
station at the beginning of collection, fill- 
ing out an appropriate application, and at 
the end of collection describing in some 
detail the stands from which collection 
was made, amounts, etc. 


If collection was not done under the 
supervision of a local forest supervisor 
who could certify to the origin, it would 
be the duty of a forest inspector to visit 
the scene from time to time. It is evident 
that systems of this sort would work out 
best in countries having a highly organ- 
ized system of district foresters and 
rangers. 


THE SEED SUPPLY SITUATION IN AMERICA 


Canada.—In Canada, records of seed or- 
igin of plantations were kept for several 
years by the Laurentide Company, Ltd. 
The Dominion and many of the Provincial 
forestry departments and seed plants have 
been careful to keep different origins sep- 
arate. At Berthierville, P. Q., for instance, 
cones collected in a certain county are 
kept separate during extraction, and seed 
and transplant beds are carefully labeled 
with the name of the place of collection. 


- Planting stock is sent out only to the 


locality where the seed was collected. Most 
seed houses furnish data on origin of their 
seed. The Dominion Forest Service main- 
tains a modern extractory at Angus, Ont., 
where efforts are made to assure separa- 
tion of origins. 

United States.—In the United States 
marked progress in labeling seed with the 
place of origin can be noted in the past 
decade. This has been done by dealers 
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in response to a foreign demand for more 
complete information, and to requests 
from well-informed foresters in this coun- 
try. Some seed dealers, both in‘the East 
and in the West, have been supplying 
quite complete data with their seed for 
nearly 10 years. These include altitude, 
mean annual rainfall, mean summer tem- 
perature, general locality of collection, 
and in some cases type of soil, etc. Re- 
cently a weakening of enthusiasm can be 
noted, and the data are not as complete 
as formerly. Many other dealers furnish 
some information on origin. This is 
largely taken from foreign seed sources 
whence their seed comes. In fact, pro- 
viding the data supplied are reliable, it is 
usually adequate for an intelligent selec- 
tion of seed. At the present time, defi- 
ciencies in origin records are due more to 
nurserymen and planters than to failure 
of seed dealers to supply information. 

In regard to imported seeds, Regula- 
tions 3 and 7 of Quarantine 37 (Amend- 
ment No. 2, effective January 14, 1935) 
provide a basis for requiring origin data. 
Regulation 3 provides that “seeds may be 
imported without limitation as to quantity 
or use from countries which maintain in- 
spection, under permit.” Regulation 7(b) 
specifies: “Each package shall show na- 
ture and quantity of contents, the district 
or locality and country where grown, 
name and address of exporter.” 

If this latter requirement of “locality 
and country where grown” were enforced 
and its validity could be relied upon, it 
would provide a reasonably satisfactory 
basis upon which to purchase seed from 
natural stands in foreign countries. About 
150,000 pounds of tree seeds are imported 
annually. Much of this seed is used for 
decorative stock, but the quantities of seed 
of native forest species such as white pine 
and black locust are still large. 

In brief summary, no official state or 
government certification of origin is at 
present required in the United States or is 
available for tree seeds. The Seed Veri- 
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fication Service in the U. S. Department 
of Agriculture certifies origin of field crop 
seeds, but it is doubtful if it could handle 
the immensely complex problem of tree 
seed. Seed dealers have shown a growing 
tendency and willingness to tell the pur- 
chaser where their seed was grown. Im- 
port regulations require this of imported 
seed. If origin data are reliable, the chief 
difficulty remains the carrying of origin 
records through to the plantation. 
Experience of countries where certifica- 
tion has been tried, including that in the 
United States covering agricultural seed, 
indicates that some form of voluntary 
agreement among collectors, dealers, and 
a government seed control laboratory is 
preferable to obligatory state control. 
Discussion of a forest seed program for 
the United States is reserved for a later 


paper. 
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THE C.C.C. AS AN AGENCY FOR STAND IMPROVEMENT 


By AUSTIN F. HAWES 


State Forester of Connecticut 


N view of the great good which has 
been accomplished in many forest 
regions by the C.C.C., it seems very 

unfortunate that so much criticism should 
be leveled at it by foresters. The gen- 
eral public has accepted it chiefly because 
of its social benefits. Why should forest- 
ers, who are the chief beneficiaries, throw 
mud at it? Perhaps this is because the 
Administration has been slow to adopt 
the many constructive suggestions which 
have been made by groups of foresters 
closely connected with the work. Besides 
the increasing insistence upon appointing 
politically sponsored men to supervisory 
positions, there are several other factors 
which have resulted in inefficiency or 
extravagance. 

Factors which have made for inefh- 
ciency have been the shortness of the 
working hours; the fact that camps have 
never been kept up to authorized strength; 
the large overhead used by the Army, 
often without adequate supervision; the 
lowered age limit for enrollees, which has 
brought into the camps a lot of boys of 
underweight and understrength; and the 
impossibility of keeping first-class men 
indefinitely. If the C.C.C. is to fulfill its 
greatest usefulness both from a social 
and a forestry standpoint, provision 
should be made for a certain percentage 
of the best men to remain in the camps 
and advance through the rank of squad 
foreman to that of foreman and to per- 
manent employment in the forests. 

Several factors have made for extrav- 
agance. Enrollees were paid too much 
in view of the high overhead of operat- 
ing the camps. There are too many high- 
salaried officials, Army and technical com- 


bined, connected with a camp. Much 
money was wasted in enlarging the C.C.C. 
and building new camps to be used only 
for a brief period. The educational set- 
up has cost more than the results war- 
ranted. Most of the real instruction is 
still given by the foremen. The Forest 
Service has used “thumb tack” economy 
in carefully checking up on the use of 
small items while wasting large amounts 
in the purchase of heavy equipment poor- 
ly adapted for the work in hand. Sup- 
plying eastern camps with Springfield en- 
velopes through the Oakland, Calif., of- 
fice is an example of inefficiency. 

In spite of these and other weaknesses, 
the C.C.C. is a wonderful agency if 
properly used. Some foresters not con- 
nected with the organization have been 
inclined to criticise the relatively small 
amount of stand improvement accom- 
plished. However, a good road system 
is fundamental to the practice of for- 
estry. Wherever forests have been de- 
veloped with truck trails this work should 
be considered fully as important as stand 
improvement. If there are any states 
which have not done a large amount of 
truck trail construction and stand im- 
provement, it is their own fault and not 
that of the C.C.C., for the facilities have 
certainly been available. Since my own 
experience with the C.C.C. has been most- 
ly in Connecticut, this article will deal 
with our work here. Table 1 shows the 
distribution of labor by major projects 
from the time the first Connecticut camps 
were established up to January 31, 1936. 

This table shows that one-third of all 
labor has been expended in truck trail 
construction, which in our region is im- 
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TABLE 1 


DISTRIBUTION OF MAN-DAYS IN CONNECTICUT 
C.c.c. CAMPS, BY PROJECTS 


Number of 
Project man-days Per cent 
Truck and foot trails 480,630 33.1 
Forest stand improvement. 304,089 21.0 
Insect and disease control.. 240,223 16:6 
Fire prevention and control 122,482 8.4 
Recreational developments 119,457 8.2 
@Viaintenance’ 90,444 6.2 
Surveys and type maps_.... 68,844 4.7 
Administrative structures __ 20,153 1.4 
Miscellaneous __.. 4,436 3 
1,450,758 100. 
*This includes maintenance of truck trails, 
structures, picnic areas, fire towers, insect 
work, etc. 


portant not only from the standpoint of 
protection and utilization but also be- 
cause of the ever-increasing recreational 
use of our forests. In deference to the 
agitation for wilderness areas, one of 
our wildest and most picturesque blocks 
of 1,800 acres has been left entirely un- 
developed with truck trails. Since the 
state forests of 66,000 acres amount to 
only 4 per cent of the wooded area of 
the state, it is felt that there is plenty 
of undeveloped private forest and that the 
function of the State Forestry Depart- 
ment is to demonstrate intensive forestry 
practice on the greater part of the state 
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forests. Any state forests acquired after 
the termination of the C.C.C. will be de- 
veloped very slowly by comparison. Up 
to date 105 miles of truck trail have 
been completed. Omitting the wilder- 
ness area mentioned above, this is an 
average of one mile of road to every 611 
acres. 


Owing to the irregular topography there 
are still many inaccessible compartments 
where forest products cannot be removed, 
and where stand improvement is there- 
fore limited to the weeding and releas- 
ing of young stands. Up to the present 
time only one-quarter of the entire area, 
or 15,450 acres, has been improved, 
through the expenditure of 304,000 man- 
days of work. This is an average of 20 
man-days per acre for all work The 
distribution of this labor is shown in 


Table 2. 

Nursery—Comparatively little work 
has been done in the nurseries with 
C.C.C., as the state appropriation has 
been nearly sufficient. Men in four camps 
have been used for brief periods. 


Sample Plots.—Two kinds of plots have 
been established, under a well trained 
silviculturist. About 75 three-tenth acre 
plots were established in plantations made 
by the C.C.C. to determine survival. At 


TABLE 2 
DISTRIBUTION OF MAN-DAYS CHARGED TO STAND IMPROVEMENT 


Number of 

Subproject man-days 
Wen, ae 280 
Experimental plots —.- 5,525 
Transportation and manufacture of 

posts, lumber, shingles_________. 8,281 
Marien ee ee 20,001 
Plantations: 

Pen eetled amet L wt ee 14,566 

a diihint 5,924 
Natural stands: 

PRRWCROGC: one ees ee 9,554 

b. reproduction cutting______ 1,861 

€. sanitation cutting ..——_____. 4,222 

d. improvement cutting _ 202,393 

eMiclean-Up ee ee ee 25,612 


304,089 


Average num- 


Percentage of Acres ber of man- 
man-days treated days per acre 
ll Ean Bs 
1.8 nas = 
OT ae am 
8.5 1,638 15.8 
4.8 3,433 4.2 
1.9 170 34.8 
3.1 2,295 4.1 
6 54 34.5 
1.4 420 10. 
66.7 6.938 29.2 
8.4 500 51.2 
100. 15,448 20 


666 


the end of the first growing season these 
plots of 10 species showed a survival 
varying from 95 per cent for white pine, 
Douglas fir, and Colorado blue spruce to 
80 per cent for Scotch pine. Hemlock 
plots showed only 65 per cent survival. 
These figures compare most favorably 
with survival in plantations made by regu- 
lar labor. Similar plots showed a 50 per 
cent survival of oak seedlings one year 
after planting acorns. Another series 
of plots shows that 18 per cent of Con- 
necticut sprout hardwoods are subject to 
stump rot. 


Manufacture of Products——The state 
maintains a sawmill and a small shingle 
mill where lumber and shingles are made 
for the building program of the C.C.C. 
The shingles are made of southern white 
cedar. It is estimated that a cord makes 
about 2,500 shingles, worth $27.50, and 
that it costs about $17.50 to manufacture 
them, so that the profit per cord is $10 
as compared to $8.75 for lumber. The 
sawmill has utilized 527 man-days and 
the shingle mill 311. 

One of the outstanding accomplish- 
ments of the Connecticut C.C.C. has been 
converting the State Highway Depart- 
ment away from concrete to creosoted 
hardwood fence posts. Preliminary ex- 
periments had convinced the Department 
that hardwoods were practicable, but it 
would not incorporate these in their spec- 
ifications unless assured of a definite 
supply. The C.C.C. set up a small creo- 
soting plant and cut and treated 27,050 
posts of oak, soft maple, birch, and beech. 
This project utilized 5,196 man-days 
in creosoting, and 2,247 man-days in 
transporting the posts to the plant. Now 
that it has proved a success, the plant 
has been leased to a fence contractor 
and Connecticut farmers are assured a 
market for their thinnings which they 
would not have had except for this initial 
work of the C.C.C. 

Planting—An average of 15.8 man- 
days per acre for planting is due to the 
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fact that the Forest Service requires 
that “preparation of land for planting” 
should be charged under this heading 
instead of to “reproduction cutting,” 
where it properly belongs. As most of 
the open land in the Connecticut state 
forests has already been planted, the 
C.C.C. men have been employed in cut- 
ting off stands of gray birch, alder, and 
other worthless growth and planting it. 
Since the brush is piled and burned, the 
preparation requires about 22 man-days 
per acre while the actual planting re- 
quires about 4 man-days. 

Weeding and Thinning Plantations.— 
Weeding requires only 4 man-days per 
acre, as it is simply cutting hardwood 
brush with machetes. A small area of 
badly neglected older plantation was 
thinned with an average of 35 man-days 
per acre. Part of this expense was due 
to peeling soft maple posts cut out in the 
thinning. 

Treatment of Natural Stands.—The 
weeding in young hardwoods requires 4 
man-days per acre, just as in plantations. 
The purpose is to free enough hard- 
woods of valuable species to make a 
stand. 

Reproduction cuttings are expensive in 
labor because the brush in most cases is 
burned. Clean-up work along roads for 
fire protection is also labor-consuming be- 
cause all dead trees are removed and the 


underbrush is cut and burned on a strip 
t 


next to the roads. 

Sanitation cuttings, which consists of the 
girdling or felling of diseased hardwoods, 
consumed 10 man-days per acre. 

Improvement Cuttings—It will be 
noted that two-thirds of all labor charged 
to stand improvement was for “improve- 
ment cuttings,” i. e., cuttings in natural 
stands made for the purpose of securing 
a stand of valuable species. Much of 
this work was formerly called “thin- 
ning,” but that term is now used to 
designate an operation made in an older 
stand for the purpose of increasing the 
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growth. Improvement cuttings are made 
with axe and saw, usually in stands be- 
tween 20 and 50 years old, and result 
in products varying from 1 to 6 cords 
per acre or the equivalent in logs and 
posts. All stands in which improvement 
cuttings are to be made are marked by 
a technical forester. The crop trees 
which are to be left to the end of the 
rotation are selected first. Then the 
trees which are interfering with the proper 
development of the crop trees are marked 
for removal. It is a crown thinning in 
which trainers are left as well as crop 
trees. The average time required for 
such cuttings is 29 man-days per acre. 

The wood is piled where cut and then 
yarded on roads where it can be loaded 
onto trucks. Most of this yarding has 
been by team, but for a time no money 
was available for team hire and consider- 
able wood was carried out by man power. 
This is one factor in the labor item. In 
some camps considerable wood has been 
yarded by tractor and sleds. In one camp 
a hand sled has been used, but even with 
this it requires about one man-day per 
cord to yard. 

When the wood is repiled at road, it is 
graded into two classes. All high-grade 
hardwood is sold on the roads at prices 
varying from $3 to $4 a cord. All dead 
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and fire-scarred wood, or wood from poor 
species such as poplar, gray birch, or 
softwoods, is piled as second-quality wood 
and is available to the Army for use in 
the camps. Some not required by the 
Army is sold or given to the towns for 
distribution to the poor. Until July 1, 
1935, the Technical Agency paid for 
yarding Army as well as salable wood 
and expended $32,251.69 for team hire, 
an average of $1,344 per month. Under 
orders from the Forest Service this prac- 
tice was discontinued at that time, and 
since then the amount spent for team hire 
to January 31, 1936, has been $3,326.03, 
or an average of $475 per month. Most 
of the Army wood has been hauled into 
the camps in forestry trucks, and this 
labor was also charged against the project 
until October 1, 1935. Since that date 
this labor has been carried by the Army. 

Table No. 3 shows the products made 
by the Connecticut C.C.C. camps during 
the first two and one-half years, and the 
disposal of the same. About half of 
the cordwood cut was consumed in the 
camps themselves. Since we have had 
44, camp-winters, the average amount of 
wood used per camp per winter has been 
475 cords. 

In order to ascertain the reason for 
the large number of man-days on stand 


TABLE 3 
FOREST PRODUCTS MADE BY CONNECTICUT C.C.C. FROM JULY 1, 1933, To JANUARY 31, 1936 


Amount produced 


Number Product 

40,473* ordstrotm woods. wets Se 
124,583 ences pos Smee 
847,800 Board feet of logs —__------_-- 
37,098 “obacco poles, == = 


Miscellaneous 


*Disposal of the wood cut was as follows: 


Given to the Army for camps... 


Sold 


Given to communities for the poor... 
On hand January 31, 1936 


Amount sold 


Value 
in woods Number Receipts 
$81,346 7,057 $24,617.59 
21,070 52,020 15,228.21 
7,206 48,700 562.12 
4.957 21,873 3,097.42 
1,820 465.51 
$116,399 $43,970.85 
Cords 
20,862 
7,057 
730 
11,824 


——— 


40,473 
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improvement, a careful analysis of labor 
was made during the three months of De- 
cember, 1935, and January and February, 
1936. The results are indicated in Tables 
4 and 5. 

It will be noted that the average num- 
ber of man-days per acre for this three 
months’ period is 17.4, as compared to 
20 for the previous two and _ one-half 
years. This is due in part to the fact 
that more of the work has been weeding 
in young stands, which requires only 4.3 
man-days per acre, about the same as 
previously. If the figure for preparation 
for planting, 30.6 man-days, is compared 
with the former figure for reproduction 
cutting, 34.5, a slight improvement is 
evident. However, the real gain is in 
the improvement cuttings, where the fig- 
ure has been reduced from 29.2 to 16.4 
man-days. This improvement is due part- 
ly to the fact that less wood has been 
carried out to the roads by man-power 
because teams were available, and _be- 
cause men used in transporting wood to 
the camps are now charged to the Army. 
It is also due to improved practices; 
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the use of better kept saws and axes; 
more care in the selection of trees for 
cutting by leaving suppressed trees; and 
leaving on the ground small and decayed 
sticks which were formerly taken to camp. 
In other words, we have got the men 
away from the park idea of cleaning up 
everything. 

No attempt was made to distribute the 
overhead against the various operations, 
but the table shows that 2.2 man-days, 
or 11.2 per cent of the time on all oper- 
ations is chargeable to overhead. This 
labor, which does not include the time 
of foremen, represents items which would 
not be included in a commercial operation, 
but is necessary in the E.C.W. set-up. 
It includes such men as the tool clerk, 
the blacksmiths’ assistant, and the truck 
drivers who heat the lunches for the men. 
The remaining 15.2 man-days of 6 hours 
of work are equivalent to 11.4 man- 
days of 8 hours. 

It will be noticed that in preparing 
land for planting somewhat more than 
half the time is required to pile and burn 
brush; and that the actual time in chop- 


TABLE 4 


ANALYSIS OF COST PER ACRE IN MAN-DAYS OF STAND IMPROVEMENT, CONNECTICUT C.C.c. CAMPS— 


THREE MONTHS 


Acres 

Operation treated 
Improvement cutting —_.. 1,277 
Weeding young stands.. 603 


Preparation for planting. 334 
Total—all operations 2,214 
Overhead man-days =. 


Total, including overhead 


Chopping and sawing— Brush disposal— Total 

Total Man-days Total Man-days man-days 

Man-days per acre man-days per acre per acre 
20,083 15.8 1,139 6 16.4 
1,900 es Be ee ee 2 4.3 
5,133 ies 5,454 15.6 30.6 
27,116 12.2 6,593 fh 15.2 
3,956 18 961 4 2.2 
31,072 14.0 7,554 3.4 17.4 

TABLE 5 


ANALYSIS OF COST PER CORD IN C.C.C. MAN-DAYS OF STAND IMPROVEMENT—THREE MONTHS 


Chopping and Hiab Removal 
sawing isposal, of products, 
; Cords Cords man-days man-days man-days 
Operation produced per acre per cord percord per cord Total 

Improvement cutting 5,411.5 4.2 3.7 2 1 4.9 
Weeding young stands... 206.7 ao 6.4 2 6.4 
Preparation for planting 1,347. 4.0 3.8 39 “5 8.2 
otalpee ee y 7,065.2 3.2 3.8 9 9 5.6 
Overhead, man-days . . _.. 6 al 7 9 


Total, including overhead 


4.4 1.0 Ui 6.5 
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ping and sawing is about the same as in 
improvement cuttings. 


The removal of products to the road 
required an additional 5,580 man-days, 
or an average of 2.5 per acre. This in- 
cluded 738 man-days brushing out 14.4 
miles of wood road at an average of 51.2 
man-days per mile. While no provision 
is made for such work in the E.C.W. set- 
up, it is much more economical, as every 
lumberman knows, than yarding without 
roads. Except in a cedar swamp, the 
time required for such road brushing did 
not exceed 36 man-days per mile. 


Table 5 presents an analysis of the 
labor per cord on the same operations. 

This shows that it requires an average 
of 4.4 man-days per cord to chop and 
saw wood; 1 man-day per cord to dis- 
pose of the brush, and 1.1 man-day for 
removal; or a total of 6.5 man-days per 
cord. Of this labor about 14 per cent 
is overhead; 70 per cent is actual pro- 
duction, and the remaining 16 per cent is 
divided equally between brush disposal 
and removal of products. The 4.4 man- 
days spent on actual production is equiva- 
lent to 3.3 8-hour days. Upon this basis, 
the average C.C.C. worker is about one- 
third as productive as a good chopper, 
or one-half as productive as the average 
chopper available for work in Connecti- 
cut today. Of course, any old-time woods- 
man will produce from 4 to 6 times as 
much. However, when we consider that 
most of these boys are from industrial 
cities and never handled an axe previous 
to a few months ago, the record is not too 
bad. At the time of C.W.A., winter of 
1933-34, some tests were made of the 
relative efficiency of C.C.C. and C.W.A. 
men. The latter averaged 40 years of age. 
They were not necessarily relief cases, and 
therefore were more productive than the 
later W.P.A. men. The C.W.A. men put 
up an average of three-quarters of a 
cord in a 6% hour day, which was slight- 
ly more than C.C.C. men made in paral- 
lel tests. 


* 
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The above figure of 1.1 man-day per 
cord for removal to the road is an aver- 
age for several methods used. In order 
to get a basis for comparing the cost 
of the various methods of removal, Table 
6 is based upon the assumption that C.C.C. 
labor costs $2.50 per day. 

It will be seen that team hire is much 
the cheapest method, even when C.C.C. 
labor is figured as low as $2.50 per day. 

Under the agreement made _ between 
Governor Cross and Director Fechner 
when the C.C.C. was established in Con- 
necticut, the state has reimbursed the fed- 
eral Treasury $22,652 on the receipts up 
to March 31, 1936. We understand that 
this is the largest reimbursement made by 
any state. 

Of course there are various reasons why 
some of the other states have not done 
much in stand improvement. Many states 
either do not have state forests or the for- 
ests are so poor that they offer little op- 
portunity for work other than planting. In 
New York the Conservation Department is 
forbidden by the Constitution to make cut- 
tings in the State Preserves. In Massachu- 
setts the interests of the Conservation 
Commissioner were wholly in recreational 
developments. Probably the success or 
failure of the C.C.C. in stand improvement 
work depends largely upon the selection — 
of the supervisory personnel. In states 
having a large proportion of politically 
appointed foremen it is probably better 
that little stand improvement has been un- 
dertaken. In Connecticut, with 17 camps, 


TABLE 6 


COMPARATIVE COST OF REMOVING FOREST PRODUCTS 
BY HAND, TRACTOR, AND TEAM. C.C.C. LABOR AT 
$2.50 PER DAY 


C.C.C. man- Cost of C.C.C. 
Method days percord _ labor per cord 
Hand), ees 2 =e 2.8 $7.00 
lvactore eae 1.4 3.50* 
earns. 2 oes ee a 0.50* 


1This does not include cost of fuel and depre- 
ciation of tractor, or the hire of team and driver. 
The latter averages $1.25 per cord. 
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the personnel is as follows: 


Superintendents (all nonpolitical) 17 

Technicians, clerical staff, and drafts- 
Man eee ee ee 12 

Blacksmiths, mechanics, and machine 
ODETALOlS Tee 33 
DETLS OY* LOT CSOT S at Eo 
Pouticalappomtees 2. oe! ee 14, 
Other technical foremen_-_-___- 47 
Other nontechnical foremen_______- 70 
aad sOLemien ye gree eet sce 19 
220 


It will be seen from the above list that 
only 6 per cent of the supervisory person- 
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nel are from political lists. These men 
have been carefully selected and average 
perhaps as efficient as the other non- 
technical foremen. It is easy to under- 
stand, however, that these men are much 
more ambitious to keep up to the high 
standards set by a large majority of the 
foremen than they would be in establish- 
ing an efficient organization were politics 
to dominate the situation. The widespread 
commendation of the C.C.C. in Connecti- 
cut, especially in recognition of the splen- 
did work done after the- recent flood dis- 
aster, indicates that the public and the 
political leaders appreciate the organiza- 
tion as at present constituted. 


CONTROLLED BURNING IN LONGLEAF PINE 
SECOND-GROWTH TIMBER 


[This article sets forth Mr. Simerly’s 
conversion to the principle of con- 
trolled burning, and the methods by 
which he has achieved an outstanding 
‘success in its application. The changed 
conditions and increasing hazards brought 
about by fire exclusion, the loss of for- 
age, the increased hostility of cattlemen, 
and the tendency on the part of settlers 
to fire the woods during the summer sea- 
son instead of, as formerly, in the winter 
season, are presented as convincing rea- 
sons for adopting controlled burning on 
the Baldwin County tract. This tract not 
only constitutes what is probably the 
finest stand of this species of recent origin, 
but was until recently perhaps the most 
outstanding example of successful exclu- 
sion of fire from pole timber within the 
range of the species. 

Baldwin County, Ala., has a large body 
of the Norfolk soil series, which has 
proved to be an exceptionally favorable 
site for longleaf. The seedlings develop 
more rapidly than on other soil series, 
even in the same vicinity. This early 
vigor tends to carry them past the initial 
stage of root and bud development to 
the point where energetic height growth 
begins, with a minimum danger of stag- 
nation. The large areas of pole stands 
of longleaf on the particular tract with 
which the following account deals were 
almost exclusively on the Norfolk soil 
series. 

Since these stands were from 30 to 40 
years old when the tract was acquired, 
it is evident that they originated in a 
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By N. G. T. SIMERLY 


The following narrative recounts the personal experience and observations of a veteran 
practical woodsman, in the matter of fire control on a 50,000-acre tract of second. 
growth longleaf pine in Baldwin County, Ala. 

Chapman provides orientation. 


An introductory note by Prof. H. H. 


period when no fire control had even 
been thought of. These seedlings mani- 
festly survived fires which may have 
been of annual occurrence, or may have 
burned not oftener than once in two years. 
It is hardly possible that they escaped 
fire for longer periods, for until the 
purchasing company undertook the exclu- 
sion of fire, under Mr. Simerly’s super- 
vision, no organized efforts had been 
made to prevent the habitual burning of 
the longleaf pine forests by stockmen.— 


Hehe Cs 
| Tennessee Coal, Iron, and Railroad 
Company, a subsidiary of the United 
States Steel Corporation, to assemble 
about 50,000 acres of forest land for 
them. After studying lands available 
over a large territory, I decided that 
Baldwin County, Ala., offered the most 
advantages. I bought 50,000 acres there; 
and to get a better rate of growth I de- 
cided to practice 100 per cent fire protec- 
tion, as far as lay in my power. 

This is a longleaf territory, and one 
of the few where it is possible to get 
a come-back stand of almost 100 per 
cent longleaf pine without the use of fire 
to kill out the loblolly and other species 
of pine or hardwoods which spring up in 
most territories where fire is not used. 
The one exception to this statement is 
along the branches, where some very fine 
slash pine has grown up or where some 
of the original virgin slash pine still re- 
mains. 


N the year 1917 I was asked by the 
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The first year or two I met with very 
little success in my protection work. 
The cattlemen insisted on burning. Gradu- 
ally I was able to show them that their 
cattle were not hurt by protection, for 
although there was less grass in the 
spring of the year, there was more for- 
age for the cattle during the winter when 
the forage was most needed. In Baldwin 
County they have the open range, and a 
large percentage of the cattle must shift 
for themselves through the year. 

After about 13 years, because of the 
age limit I was retired by the Steel Cor- 
poration. In spite of my age I felt that 
I was still capable of carrying on my 
work, and I found employment with Mr. 
Ben May, who owned about 40,000 acres 
of land in Baldwin County. Mr. May 
had been practicing protection for some 
time, and had spent considerable money 
not merely for fire lines but also for 
fire towers and for automobiles equipped 
to carry water and other means of fight- 
ing fires. 

About three years ago I began to 
change some of my ideas as to the value 
of protection. I found that, first of all, 
opposition from the cattlemen, which for 
a time had been getting weaker and 
weaker, was inclined to grow strong 
again. Where the timber had been pro- 
tected too long, there was so much straw 
on the ground that the cattle could not 
reach what grass was left. Also, the 
straw and the shade were killing out 
the grasses. Further, the local people 
were learning more and more how to set 
out fires difficult to fight because strung 
over a large area, or started on a dry, 
windy day. 

I also learned that, despite the idea held 
by many people that there was no danger 
of a fire covering a large area if one 
was determined to fight and extinguish 
it, on one of the government forests near 
Lake City, Fla., and also at Cogdell, Ga., 
there had been single fires which covered 
more than 10,000 acres, and that these 
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fires could occur at a time of the year 
when the damage was tremendous. Fur- 
ther, I heard that at Urania, La., there 
had been a July fire which covered only 
about 80 acres of longleaf pine, which 
was then about twenty years old, but that 
the result was the loss of all of the pine 
of this age. Practically no seed trees 
were able to survive this fire. 

I decided that human nature was not 
going to change over night, and that there 
would be certain of the meaner type of 
man who would continue to burn the 
woods. I figured further that the longer 
protection was practiced the more these 
people would learn of the damage which 
was caused by summer fires, and I felt 
that it was quite possible for fires to 
come along at the wrong time and ruin 
entire forests. One can work thirty years 
or forty years to build up a forest, and 
if a fire comes on a dry windy day in 
July, it can ruin all the long work in a 
day or two. 

With all these considerations in mind, 
I suggested to Mr. May that he allow 
me to practise controlled burning on some 
of his land, and then if the result pleased 
him and me, that I be allowed to practice 
controlled burning on all his Baldwin” 
County lands. 

I did my first burning at night or late 
in the afternoon. Before beginning any 
burnings I had made notations for some 
time previously and had kept a sort of 
diary of the weather. I studied par- 
ticularly the duration of the wind from 
the different directions, and it was the 
study of these winds which helped me to 
decide the proper evenings on which to 
start my burnings. I always fired against 
the wind, and of course I wanted to be as 
near certain as possible that the wind 
would not prove a variable wind and turn 
out to be my “enemy” rather than my 
“friend” for the job in hand. By choos- 
ing the proper time, I was able to burn” 
over 5,000 acres of land, and, to my 
surprise, I found that even in thick stands _ 
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of slash pine where the slash was not 
over two feet high, the mortality was 
not even 10 per cent. This included 
burning on land where no fire had taken 
place for more than 8 years. I found 
that I was able to burn the land in such 
a way that most of the longleaf pine did 
not even have the needles singed, nor 
was the bark of the tree near the ground 
even blackened. You could not tell that 
burning had taken place except by look- 
ing at the ground and seeing that the 
litter had been consumed. 

Government men who were making 
studies on controlled burning have looked 
at my work this past winter, and said 
it is the finest example of proper burning 
that they have ever seen. I do not at- 
tribute this to any particular brain power 
which I possess, but rather attribute it 
to the studies that I made of the terrain, 
and to the studies of the weather before 
I began to burn. 

During the following summer I noticed 
no apparent damage to the timber on this 
particular 5,000 acres. This past win- 
ter I have reburned that 5,000 acres, 
and also all of the lands which I look 
after in Baldwin County. This is about 
40,000 acres in all. No timber has been 
killed except a very little of the young 
slash pine. The only needles which have 
been singed were where the land dipped 
into open space, causing a draft which 
would make the blaze flare up a little 
and thus rise high enough to brown the 
needles on entering the trees. But the 
flame only rose to a moderate height, 
and only the lower branches showed any 
brown needles where the land dipped. By 
“dipped” I mean where the land was 
level but suddenly would drop down a 
moderate hill or hillock. 

I do not feel it wise to make a definite 
statement as to the wisdom of controlled 
burning every year until I have tried this 
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method out for at least 5 more years; 
but I believe the advantages of controlled 
burning are not merely those which have 
formerly been pointed out by Professor 
Chapman, of Yale; another advantage is 
that you insure your forest against sud- 
den loss from one very destructive fire. 
Furthermore, the growth will not be 
slowed down enough to offset the money 
which will be saved by controlled burn- 
ing in place of total protection. 

On this land, which had not been 
burned for from 5 to 10 years, I burned 
fire lines and broke up the land just as 
previously. This was because I did not 
want to take any chance of a fire getting 
out of control. Next year I expect to 
need fewer fire lines, for the litter on the 
ground will be much lighter and it should 
be easy to control a fire if the wind 
should change on me. 

At present numerous large owners are 
attempting total protection, but I have 
noticed lately that they are losing large 
areas in spite of the fact that, besides 
having their own employees on the job, 
the government and state through the 
C.C.C. camps are giving better coopera- 
tion to those who wish to protect than 
I have ever seen previously. If I could 
be certain that the C.C.C. would exist in- 
definitely, and that the government would 
for an indefinite time permit private land 
owners to have one man for each 2,000 
acres, I might feel it safe to risk protec- 
tion. Even then, I am not certain that 25 
men or 100 men can stop a bad fire if the 
wind is behind it. The main point in 
stopping such a fire is not the number 
of men, but rather one superior brain 
which can judge how far back it is nec- 
essary to go in order to back-fire. The 
wind and the drafts are so severe with 
one of these big .fires that embers can 
be carried a half-mile, and new fires are 
thus set. 


THE PLACE OF FORESTRY IN THE NEW AGRICULTURAL 
CONSERVATION PROGRAM’ 


By EDWARD BEHRE 


Northeastern Forest Experiment Station 


The new Agricultural Conservation Program, replacing the invalidated A.A.A., may 
provide a major stimulant to farm forestry. This is of especial significance in the North- 
east, where farm woodlands constitute such an important element in rural economy. 
Planting of forest trees has already been recognized as a basis for federal aid under the 


new act. 


Fencing of woodland against grazing and silvicultural measures for forest 


improvement have been recommended for payments by some of the Northeastern states. 
Specifications to cover payments for forest improvement practice are proposed by the 
author. 


HE new Agricultural Conservation 
| Program, which is being initiated 
this year to replace the invalidated 
Agricultural Adjustment Program for ex- 
tending aid to agriculture in the current 
unbalanced economic situation, is of far- 
reaching significance to plant scientists 
and foresters. Although this program orig- 
inated out of economic necessity with a 
strong political background, it bids fair 
to be a major stimulant to the widespread 
application of the results of scientific re- 
search in agriculture and forestry. 

For our purposes it is not necessary to 
discuss the wisdom or soundness of the 
act itself. Having been framed with the 
experience of the ill-fated Agricultural Ad- 
justment Act fresh in mind, there should 
be no question as to its constitutionality. 
With the new act written into the law of 
the land, our interest will be in consider- 
ing certain possibilities in its application, 
especially the possibilities in relation to 
forestry. The ideas to be presented are 
the personal views and suggestions of the 
author, intended to focus attention and 
stimulate discussion on the place of for- 
estry in the new program. At the time of 
writing, the official position of the Forest 
Service in this matter has not been de- 
fined, and it is not known to what extent 
the proposals advanced would meet with 


the approval of those who are responsible 
for the administration of the act. 


ORIGIN OF THE PROGRAM 


For a clear understanding of its objec- 
tives, a brief statement of the origin of the 
act is in order. The basic objective of the 
Agricultural Adjustment Program was to 
raise the price of the major agricultural 
crops to a point which would establish 
reasonable parity between the purchasing 
power of the farmers and that of the in- 
dustrial element by adjusting production 


to an amount commensurate with available — 


markets. Restriction of production was 
necessary because monetary conditions and 
other factors had greatly reduced the 
amount of goods which this country could 
sell abroad. 


Long before the A.A.A. was declared 
unconstitutional, the Department of Agri- 
culture had advanced the hypothesis that 
the problem of agricultural adjustment in 
this country might logically be considered 
as parallel to or concomitant with the 
problem of economic land use. It was 


suggested that if the land definitely known — 


to be submarginal for agriculture were re- 
moved from production, if land subject to 
severe erosion were no longer planted to 
soil-depleting crops, and if all major 


"Address before Plant Science Club, Yale University, May 11, 1936. 
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crops were grown on lands where they 
could be produced most economically and 
without soil erosion, the problem of agri- 
cultural adjustment would be automatical- 
ly solved; at least such adjustment of land 
use in the interest of soil conservation 
and good farm management would go a 
long way toward adjustment of production 
to potential markets. And so, last sum- 
mer, the cooperation of all the agricul- 
tural experiment stations and land grant 
colleges was enlisted in an effort to esti- 
mate what adjustments in acreage and vol- 
ume of crop and livestock production 
would be involved if good farm manage- 
ment practices and conservation of agri- 
cultural resources were to dictate the use 
to which the land is put. It was recog- 
nized of course that in the application of 
results other factors, such as trends in 
consumption of various commodities, prox- 
imity to markets, international trade pros- 
pects, and possible future changes in 
dietary standards of the people of the 
United States, would have to be taken 
into account. 

Translating the results of this survey in- 
to actual practice would mean a material 
increase in the production of hay, some 
increase in area of pasture, and some de- 
crease in the production of feed grains. 
This would imply a shift away from hogs, 
which consume relatively large amounts 
of grain in proportion to hay and pas- 
‘ture, and toward cattle and sheep, which 
‘consume less grain in proportion to hay 
and pasture. This shift would be consis- 
tent with the results of nutritional studies 
which suggest increases in consumption of 
dairy products and lean meat and de- 
creases in consumption of fat meats. 


Another result of the survey standing 
out clearly, as anticipated, is that some 
areas of low productivity should be re- 
tired. in whole or in part, from farming, 
either because that is the only way to con- 
trol erosion or because productivity is so 
low that continued use for crop produc- 
tion is unwarranted. It has been suggested 
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that these lands be devoted to forestry, 
but no consideration was given in this 
study to the economic use of farm wood- 


lands. 


When the results of this project were 
released last November, it was stated that, 
in addition to the need for more research 
on technical aspects of the problem, it 
would be necessary to develop methods of 
implementing and administering a nation- 
wide agricultural adjustment program 
based on the concepts underlying the sur- 
vey. Within a few months after the com- 
pletion of this project the A.A.A. was in- 
validated, and the Department was forced 
to evolve a substitute plan. 


From this it will be seen that the new 
program, brought forth, to be sure, under 
great pressure, in reality was not a flash 
in the pan or something grasped in des- 
peration as a drowning man clinging to a 
straw, but rather the fruition of much de- 
tailed study extending back many months. 
Speaking with considerable optimism at 
this early stage in its development, it may 
be said that the new plan presents the op- 
portunity for advancing rapidly toward 
the objective of desirable adjustments in 
land use and widespread application of 
scientific agriculture, as a substitute for 
what was admittedly an emergency pro- 
cedure, arbitrary in its application and 
difficult to enforce. 


ScoPE OF THE ACT 


Although in the framing and applica- 
tion of the new act the primary consid- 
eration probably has been a method of 
continuation of cash payments to farmers 
in order to reestablish parity between the 
purchasing power of the farmers and 
those not on farms—the so-called tariff 
substitute for agriculture—reading of the 
act will disclose that its basic objective is 
in reality economic land use and the ap- 
plication of the results of the regional ad- 
justment project carried out last summer. 

If the program is successful, it should 
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clear up the anomaly of striving to in- 
crease productivity through scientific re- 
search at the same time that apparent 
overproduction of basic commodities is 
upsetting the economic balance. Produc- 
tion may be expected to be on a more eco- 
nomic basis if land unsuited for any par- 
ticular crop is withdrawn from such use, 
and the application of improved practices 
should enable the farmer to get a better 
return for his labor and thus compete 
more effectively, no matter what the price 
basis may be. Efficient production on 
lands best suited for the purpose sounds 
very much like the application of sound 
industrial management to agriculture. 

The act lists five specific purposes or 
objectives: 


1. Preservation and improvement of soil 
fertility; 

2. Promotion of the economic use and 
conservation of land; 

3. Diminution of exploitation and waste- 
ful and unscientific use of national soil 
resources ; 

4. The protection of rivers and harbors 
against the results of soil erosion in aid 
of maintaining the navigability of water 
courses and in aid of flood control; 

5. Reestablishment of the 1909-1914 ra- 
tio between the purchasing power of the 
farm population and that of the popula- 
tion not on the farms. 


The method of achieving the objectives 
of the act is the payment of benefits in 
cash to farmers for diverting land from 
soil-depleting crops to soil-building or 
soil-conserving crops, and for the appli- 
cation of desirable soil-building practices 
on either diverted acreage or other pasture 
and crop lands. The soil-building mea- 
sures for which payments are to be made 
in the northeastern states this year include 
improving established pastures, hayland, 
and sod in orchards by the application of 
specified amounts of lime and fertilizer; 
establishing new seedlings of grasses and 
legumes, growing green manure crops, 
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mulching orchards, and planting forest 
trees. 


The amount of payment varies from one 
to several dollars per acre, depending on 
the cost of the soil-building practice used. 
In general the rates represent half to 
three-quarters of the cash cost. The maxi- 
mum amount which can be paid to any 
one farm is equal to $1 for every acre on 
the farm actually devoted to soil-conserv- 
ing crops, but woodland is not counted in 
determining this limitation. Payment for 
diverting land from soil-depleting crops 
such as corn, potatoes, and tobacco, tc 
soil-conserving crops, such as grass, leg- 
umes, and forest trees, will average about 
$10 per acre, with a limitation of pay- 
ment fixed at 15 per cent of the crop land 
in each farm. 


It is obvious that simplicity of opera- 
tion will be essential for success. Simple 
and easily understood limitations for pay- 
ments must be set up. The practices which 
will qualify for payment must be clearly 
defined, and compliance must be subject 
to simple yet positive inspection or check. 

Research agencies are being called upon 
to classify crops according to soil-conserv- 
ing values and to supply the basic tech- 
nical details for desirable soil-building 
practices. The challenge to plant scientists — 
in fields which come within the scope of 
the act is clear. To the extent that the 
scientist can reduce the results of his re- 
search to clear-cut practical specifieatioull 
for improved practices, he may expect the — 
whole weight of the new program to come 
into play for widespread application of 
his work. But the interrelation of all fac-_ 
tors, both biological and economic, must 
be considered; recommended practices - 
must not open the way for insects or dis- 
ease, or otherwise upset natural and eco- 
nomic balances. In the latter category 
may be mentioned the necessity of guard- | 
ing against setting up or aggravating de- 
structive interregional competitive situa- 
tions. | 
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PRECEDENT FOR FEDERAL-AlD Poticy 


For this year and next, payments will 
be made direct from the federal govern- 
ment to the farmers, but beginning with 
1938 the plan is to be administered by 
and through the states. It may therefore 
be considered a new addition to the long 
and growing list of activities which have 
| been sponsored and stimulated through 
_ the device of federal aid to the states. In 
the decision of the minority of the Su- 
preme Court in the Schechter case, it was 
stated that the logic which invalidated the 
original A.A.A. would require repudiation 
of the whole philosophy of federal aid to 
the states, and that accordingly federal- 
aid activities could only continue because 
they had never been challenged. But it is 
my belief that this policy has become so 
firmly entrenched and has had such con- 
structive results that it is in no danger of 
being successfully challenged at this time. 

To obtain a picture of the extent and 
diversity of federal aid to states, consider 
the list of activities financed in this way 
during the fiscal year 1933 (Table 1). 

Since we shall be primarily concerned 
with forestry in the application of the new 
act, we may use the results of federal co- 
operation in forest fire protection and ex- 
tension work in forestry to illustrate how 


TABLE 1 
FEDERAL AID TO STATES, F. Y. 1933 


Amount Per cent 
FUIGIRE pe e e $125,000,000 68.6 
National Guard —.-2___ 31,264,000 a2 


Vocational education __.... 8,415,000 4.6 


~ Cooperative agricultural 
extension. #2. 9~ =. 5,760,000 3.2 
Agricultural experiment ; 
Stations. ek Eta 4,374,000 2.4 


2,590,000 14 


Agricultural colleges 


Forest fire prevention, 

nursery stock, and ex- 
eMsior ote ee 1,761,000 1.0 
CURLS poe = ee a . 3,106,000 1.6 
$182,230,000 100.0 


Mncreased $8,000,000 in 1935 under Bankhead- 
Jones Act. 

Increased $600,000 in 1935 under Bankhead- 
Jones Act. 
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effective the federal-aid policy has been 


(Table 2). 


Expenditures by the states have grown 
by leaps and bounds under federal stimu- 
lation, and the results in both area pro- 
tected and public appreciation of forest 
values have been most gratifying. 


APPLICATION TO FORESTRY 


As a background for considering the 
possible application of the Agricultural 
Conservation Program to forestry, it is 
important to emphasize the significance of 
farm woodlands in the rural economy of 
the Northeast. 


In the New England and Middle Atlan- 
tic states together, 50 per cent of the en- 
tire land area is forested. In these states 
there are 17 million acres of farm wood- 
lands, and these constitute about one-third 
of all privately owned forest land. In 
these states from 20 to 60 per cent of the 
land in farms is woodland. The farm wood- 
lands constitute a self-contained source of 
fuelwood, fence posts, and often of logs to 
be sawed locally into lumber for building 
construction and repair. They are also in 
advantageous position to supply timber 
for the major consuming markets in the 
large centers of population. The north- 
eastern states are dependent upon other 
regions for a very large part of their tim- 
ber requirements, New York, for example, 
importing 83 per cent of its hardwood 
lumber consumption and 98.7 per cent of 
its softwood requirements. 


Under conditions which prevail in the 
Northeast, many farms which no longer 
will maintain a family at a satisfactory 
standard of living as strictly agricultural 
enterprises may be successfully operated 
if a relatively limited source of supple- 
mentary income is available. The farm 
woodland, if properly managed, may sup- 
ply such income. It not only provides 
employment for men, teams, and equip- 
ment in the woods, and cash income for 
stumpage, but may sustain local industries 
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and so benefit rural communities in a very 
fundamental way. 

Yet it must be conceded that, by and 
large, farm woodlands are not functioning 
properly in these respects, and conditions 
as to forest management and utilization 
are far from satisfactory. The very fac- 
tors which should increase farm woodland 
values appear to have militated against 
them. Successive waves of unrestricted 
clear cutting, prompted largely by heavy 
demands from adjacent industrial popula- 
tions, have depleted the available growing 
stocks to a point where many wood-using 
industries have been forced to move to 
other regions, and those remaining find 
little timber of attractive quality. As a 
result, farm woodland owners now have 
little opportunity to dispose of their tim- 
ber except in lump sums to portable-mill 
operators. The portable mills which con- 
vert so much of the timber in the region 
are notoriously wasteful and _ inefficient. 
For this reason, if for no other, they must 
obtain their stumpage at exceedingly low 
prices; and returns to woodland owners 
not only are generally unsatisfactory, but 
are realized only once in several decades. 

This situation can be altered by the en- 
couragement of practices which will re- 
store and maintain a sufficient volume of 
standing timber of merchantable size and 
desirable quality as a growing stock to 
afford a continuous supply of raw mate- 
rial for stable and permanent forest in- 
dustries. 

An alarming aspect of the unsatisfac- 
tory farm woodland situation which has 
just been outlined is the fact that, while 
forest industries have waned, the area 
available for forestry has increased very 
substantially as a result of major changes 
in the agriculture of the region. The 


JOURNAL OF FORESTRY 


opening up of the West, the introduction | 
of machinery for crop production, the de- 
pletion of soil fertility, and other factors ; 
have led to widespread abandonment of! 
agricultural land throughout the region | 
during the past 50 years; and this has not: 
yet reached its conclusion. The abandon- : 
ment of submarginal agricultural land has | 
in fact been hastened in many localities | 
by the decline in activity in the forest in- 
dustries which formerly provided impor- | 
tant sources of labor and markets for 
farm products. 


The transition in agriculture which has 
been taking place has given rise to far- 
reaching questions of public policy. The 
very basis for the existence of many rural 
communities has been threatened; prob- 
lems of relief and resettlement have been 
created, and the ability of private owner- 
ship to redeem its responsibilities in the 
use of land has been questioned. In all 
the northeastern states there are strong 
movements toward an increase in the area 
of publicly owned land. In New York 
this has crystallized in a program which 
envisions public purchase and reforesta- 
tion of a million acres of submarginal 
farm land during a 12-year period, with 
preliminary surveys by the state planning 
board indicating that there are perhaps 
6 million acres more which should be re- 
tired from agriculture. 


All this throws increasing emphasis on 
forest land use. Examination of the situa- 
tion points definitely toward the condition 
of the forest and its management as a 
basic reason for the obvious maladjust- 
ment. To the extent that the problem of 
forest management can be successfully 
met, the margin of profitable agriculture 
will be raised and the need for public 


TABLE 2 
PROGRESS IN FORESTRY THROUGH FEDERAL AID TO STATES 


a SSSSSSSeeSeeeeeSeeeeeeeeeeSeSSSSSSSSSSSSSSSSSSSSSsSSSsSSSSSSSssse 


Area under cooperative protection 
Expenditures—fire control — 
Expenditures—extension 


$984,000 
4,000 


1915 1931 
95 million acres 228 million acres 
$7,222,000 


160.000 
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| acquisition of submarginal farm and for- 
+ est land will be minimized. 

The new Agricultural Conservation 
Program offers a means of striking at the 
heart of the problem by offering aid and 
incentive for constructive forest manage- 
ment. Forestry measures which may come 
within the scope of the act are of three 
kinds: (1) planting, (2) fencing of pas- 
tures, and (3) forest improvement. 

Planting of forest trees on pasture and 
crop lands has already been recognized as 
a soil-building practice which will qualify 
for payment at the rate of $5 per acre. 
Requirements for compliance should spec- 
ify species of trees and size of stock which 
will be acceptable under various soil con- 
ditions, and minimum standards of sur- 
vival. Payments should not be made un- 
til the end of the first growing season 
after planting. Provision may be made 
for partial payment if survival is unsatis- 
factory, with additional payment in subse- 
quent years for replacement planting to 
establish a fully stocked plantation. 

Fencing of woodland against livestock 
is another desirable practice, which is of 
more importance in Vermont, western 
New York, Pennsylvania, and states of the 
Ohio Valley than in most of New England. 
The elimination of woodland grazing 
maintains watershed protection values, 
prevents soil erosion, and permits the 
establishment and development of seed- 
lings to replace mature timber when cut. 
No technical considerations are involved 
in establishing specifications for compli- 
ance in connection with woodland fencing. 


ForeEsT IMPROVEMENT 


Forest improvement is by far the most 
important of the desirable practices which 
may be stimulated by the new program of 
federal aid. Under this heading should 
be included cultural practices of all sorts 
which involve investment for the future or 
deferment of income which might other- 
wise be realized at once. Weeding in 
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seedling and sapling stages, improvement 
cutting, thinning and pruning in young 
timber, and partial cutting practices in 
merchantable stands would all come under 
this definition. 

Since forest improvement has not yet 
been recognized as qualifying for pay- 
ment, it may be well to review the specific 
purposes of the act to see how forest im- 
provement fits into the picture. 

Preservation and improvement of soil 
fertility. — Under proper forest manage- 
ment, humus and litter conditions of the 
forest floor are kept intact, organic con- 
tent is built up, and the soil is protected 
from exposure which creates severe fire 
hazard and upsets the normal biological 
processes in the soil. 

Promotion of the economic use and con- 
servation of land.—Economic use of for- 
est land is contingent upon rebuilding and 
maintaining a growing stock of trees large 
enough to produce merchantable material 
in the more valuable size classes. This can 
be accomplished best by light cuttings in 
existing stands which will remove only 
those trees which have fallen far below 
the average in vigor and rate of growth. 
Such cuttings can be repeated at frequent 
intervals—perhaps as short as 3 to 5 
years, thus establishing income to the 
farmer at the same time his woodland is 
being built up. Clear cutting, which has 
been the general rule in the past, must be 
discouraged. The change involves a de- 
ferment of a substantial part of the in- 
come which might be derived from liqui- 
dation of existing values. 

Cultural measures in young stands, such 
as weeding, pruning, and thinning, are 
also essential for economic use. Without 
such treatment, existing stands in the 
seedling and sapling stages, and even new 
plantations, may be dominated by inferior 
species and produce material so largely 
of poor quality or form as to be worthless 
for anything except fuel. 

Conserving the productivity of farm 
woodlands demands systematic manage- 
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ment and cultural practices which are not 
generally adopted now. 

Better use of national soil resources.— 
The forest crop is the only use of the soil 
resource on a large part of most north- 
eastern farms. Unrestricted exploitation 
and wasteful and unscientific use have de- 
pleted this resource until dependent indus- 
tries have shrunk to a small fraction of 
their potential importance. Restoration of 
the forest industries, with all that that 
means in stable outlets for products of 
farm woods, opportunity for employment 
of labor, and other community benefits, 
can only be effected by proper methods of 
forest management. 

River and harbor protection and aid in 
flood control. — Maintenance of the per- 
meability of soil in the woodlands, which 
is perhaps the most important aspect of 
the value of forests in the protection of 
streams and control of floods, is promoted 
by proper forest management, especially 
by partial cutting as opposed to stripping 
of the land, elimination of grazing in the 
woodlands, and the establishment and 
maintenance of desirable mixtures of soft- 
woods and hardwoods. 

Reestablishment of parity of farm pur- 
chasing power.—Farm purchasing power 
may be increased by raising and stabiliz- 
ing the income from the woodlands 
through forest management and utilization 
practices which will rebuild depleted 
growing stocks, improve the quality of the 
timber produced, and eliminate waste and 
inefficiency in bringing such timber to 
market. 

It would be difficult to interpret the ob- 
jectives of the program set forth in the 
act as not covering forest improvement as 
well as pasture improvement or other agri- 
cultural practices. This possibility is of 
especial significance in the Northeast be- 
cause the farm woodlands are such a large 
element in rural economy there. 

Forest improvement practices should be 
recognized under a separate heading, 
which might be designated “Payments for 


Promotion of Forest Productivity,” and 
should have a base independent of that 
established for strictly agricultural prac- 
tices. 

As a suggestion, the total payments for 
forest improvement in respect to any farm 
might be limited to an amount equal to 
50 cents for each acre of woodland sup- 
porting a growth of desirable species, well 
distributed over the area, and averaging 
not less than 200 trees per acre of such 
species when less than 25 feet in height, 
and not less than 100 trees per acre when 
more than 25 feet in height; provided 
that any areas from which more than half 
of the trees over 6 inches in diameter are 
cut without prior approval of the state 
committee administering the act shall not 
be counted in determining this limitation 
for a period of 6 years after such cutting, 
and provided further that no annual pay- 
ment to any individual shall exceed a 
fixed amount—say $1,000. 

Such a proposal would free forestry 
measures from competition with other 
crops for funds available to each farm. 

Payments for weedings, release cuttings, 
pruning of crop trees, or other measures 
in young stands might be set at $3 or $4 
per acre; and payments for improvement 
cuttings, thinnings, or partial cuttings 
which yield merchantable products in ex- 
cess of half their cost might be set at 
about $1.50 per acre. No area on which 
payment is made for cuttings involving the 
removal of merchantable timber should’ 
qualify for a second payment within a 
period of years equal to one-third the per- 
centage of the basal area of trees over 6 
inches in diameter removed. 

Since the area of farm woodland in the 
Northeast averages about 28 acres per 
farm, forest improvement payments would — 
not exceed an average of $14 per farm 
under this scheme. Aggregate payments 
in the New England and Middle Atlantic 
states could not exceed 814 million dol-_ 
lars. On the average farm this would per- ' 
mit payment for silvicultural treatment of 
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3% to 5 acres per year in young stands, 
or for partial cutting of merchantable ma- 
terial from about 9 acres, or about one- 
jthird of the entire woodlot area each year. 
There are about 185 million acres of 
farm woodland in the entire United States, 
but it is unlikely that more than 20 to 25 
per cent of this area would qualify in any 
one year. On this basis the total amount 
of subsidy would perhaps never exceed 
$20,000,000. 

The proposal automatically puts a pre- 
mium on light cuttings at frequent inter- 
vals, which is a desirable silvicultural ob- 
jective; for the lighter the cutting, the 
larger the payment per thousand board 
feet, and the heavier the cutting the longer 
it will be before the land may again 
qualify for benefit payment. Furthermore, 
extremely heavy cuttings not only lengthen 
the interval between successive benefit 
payments, but reduce the base on which 
maximum payments are computed. The 
partial cutting practices encouraged by a 
proposal of this sort are consistent with 
the objectives of wildlife management, and 
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also with the maintenance of aesthetic 
values, both of which are important pub- 
lic considerations in the northeastern states. 

In conclusion, emphasis may well be 
placed on the analogy between depletion 
of growing stock as affecting the economic 
productivity of forest land, and depletion 
of the soil itself in the case of agricultural 
crops. The result in both is a loss of 
productivity which requires decades to re- 
build. Soil conservation is not an end in 
itself, but it is essential as the basis for 
maintenance of economic productivity of 
the land resource. Attention must there- 
fore be directed to the latter for ultimate 
justification of the federal program. No 
matter what the condition of the soil may 
be, forest land cannot be considered eco- 
nomically productive unless it supports a 
merchantable stand of desirable species. 
To insure economic productivity of forest 
land, the program must therefore go one 
step further than the soil itself and in- 
clude measures to build up and maintain 
an adequate growing stock of merchant- 
able quality. 


WHERE ARE WE IN FOREST CONSERVATION?* 


By JOHN B. WOODS 


Secretary to the Joint Committee of Public and Private Agencies 


| \HE topic assigned for tonight con- 
sists of four questions, each one 
equipped with a question mark, 
which you may take to indicate skepti- 
cism or honest inquiry, according to your 
lights. I aim to give you my impersona- 
tion of a more or less competent forester 
trying to present a fair answer to each 
of those questions. The first of them 
provides the title for my entire paper. 
1. Where are we in forest conservation? 
If we accept the latest available statis- 
tics as satisfactory, we are at a point 
where the area supporting forest vegetation 
has been reduced from an original 940 
million acres to approximately 615 mil- 
lion. If we rule out the mountain tops 
and chaparral, amounting to 109 mil- 
lion acres, and also the 11] million acres 
of usable forest land set aside for park 
use and the like, we find slightly less 
than 500 million acres now classed as 
commercial forest. The net reduction 
of about 325 million acres has been sub- 
tracted from the original forest area and 
put to other uses, chiefly farming; but of 
this, possibly 50 million acres will move 
back into the forest-use category as farm- 
ing becomes more intensive and exacting. 
And of the remaining forest area, all but 
one-fifth has been cut over at least once. 
There is, of course, another side of 
the coin. A second fifth is stocked with 
sawtimber grown since the primeval for- 
est fell, and considerably more than a 
third fifth is stocked with forests of cord- 
wood size, some of which will be utilized 
as cordwood, but much of which will 
grow to sawtimber size. A fourth fifth 
of this area is restocking more or less 
satisfactorily; the remaining 80 million 
acres is doing pretty poorly. Our prob- 
lem, then, is concerned with more than 


conservation; it involves improvement and 
even regeneration of the forest crop upon 
400 million acres, plus whatever is cast off 
by the farmers as they search for better 
dirt. 

Now as to ownership. If my estimates 
are up to date and accurate, there is now 
in public ownership about 107 million 
acres of commercial forest land. We 
must assume that this area will be well 
managed; we know there are some weak 
spots, but we expect that they will be 
strengthened. More than 125 million 
acres is in farm woodlands, under man- 
agement ranging from high efficiency to 
utter disregard, but on the whole promis- 
ing. I shall return to this subject later. 
The remainder, some 263 million acres, 
is in so-called industrial ownership (some 
of it insecurely held, tax delinquent and 
interest in arrears), under management 
of lumber and timber products operators, 
pulp and paper groups, mining concerns, 
makers of special products, and investors 


who either supply raw materials to these 


others or hope to sell their forests or 
the wood therefrom in the future. The 
greatest single class of owners is the 
lumber and timber products industry 
group. 

Enlightened management by all these 
groups of industrial owners is desired 
and expected; and to us, enlightenment 
means methods of cutting which leave the 
land in restocking condition; it means 
also planning for long life, with perma- 
nency of industry and dependent commu- 
nities as objectives. It means 
strengthening of the financial grip, so 
that delinquent taxes may be paid and 
tax reversion arrested, so that bond in- 
terest may cease to be the factor re- 
stricting operating policies to quick liqui- 
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dation. It means also protection of the 
growing as well as the mature forest, and 
aggressive research to broaden markets, 
improve usefulness of products, and lower 
the costs of distribution. 


At the risk of harassing you by repe- 
tition of facts you already know, I shall 
emphasize a few more statistical points. 
Years ago Colonel Greeley called atten- 
tion to the uneconomic location of our 
remaining forests; they were too far re- 
moved from centers of use. That situa- 
tion has changed somewhat, but more 
than 60 per cent of our mature timber, a 
thousand billion feet—if that means any- 
thing to you, I confess it is too coarse 
for me—stands at a competitive disad- 
vantage as regards markets. The Panama 
Canal has helped some; lower rail freight 
rates may help more, to open the way to 
more orderly and less hurried removal 
of these stands. Integration with public 
forests would help—but more of that later. 
Another change also is very interesting. 
Instead of becoming a barren waste of 
treeless flats and hills, the great South in 
two decades has become a potential yellow 
pine farm, now growing upon half of 
its pine lands (according to Inman Eld- 
redge) 18 million cords of wood each 
year. As this great plant swings into 
production, as the small trees become 
big ones, the annual yield of sawtimber 
and pulpwood may exceed in volume 
the yearly output of old-growth pine in 
the old days. The Northeast today is 
growing more than is being cut. Only 
in the North Central and Lake States re- 
gions does growth lag behind depletion, 
and there the relation is very little out 
of balance. 

To compare growth and drain on the 
basis of 1929 and prior years is to cling 
to the bad old days. Consumption de- 
clined abruptly from a 5-year average 
of 36 billion feet of lumber to 16.4 billion 
for the next 5-year period. Total forest 
drain for the period 1929-1934 is esti- 
mated by Smith in the N.R.A. Report as 
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9.5 million cubic feet per year. The same 
report carries an estimate of growth for 
the same period of 8.9 million cubic feet. 
We recognize that production and loss at 
the old rate put too great a burden upon 
our growing capacity. But reduced con- 
sumption and increased effectiveness of 
protective measures have put us practi- 
cally in a state of balance. The job now 
is to complete the extension of manage- 
ment to all our lands—both public and 
private—and build up our productive 
capacity. As a practical matter, that 
means there must be agreement and action 
by 50 or more public management agen- 
cies; by 3 or 4 million farmers (say 
half the total number); and by about 
30,000 industrial operators. 


2. What did we learn and accomplish 
under Article X of the Lumber Code? 
You have heard the song of N.IR.A. be- 
fore. Probably you will hear it again. 
But not from me tonight. Suffice it to 
say that Article X of the Lumber Code 
recited that the applicant industries un- 
dertook, in cooperation with public and 
other agencies, to carry out such practi- 
cable measures as might be necessary 
for the declared purposes of the Code in 
respect of conservation and _ sustained 
production of forest resources. The in- 
dustries requested a joint conference of 
representatives of public and _ private 
agencies definitely concerned with forest 
conservation, to be designated by the 
Secretary of Agriculture. They further 
requested that the conference make to 
the Secretary recommendations of public 
measures, which he should transmit with 
his recommendations to the President; 
that it should make recommendations for 
industry action to the Code Authority, 
which should promptly take such action; 
and should submit to the President neces- 
sary supplements to this Code to give 
effect to the declared purposes. 


It is rather difficult to draw a line 
between the things which we learned and 
the things which we accomplished, be- 
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cause we actually accomplished a good 
deal in learning some of the things that 
previously had been a closed book. I 
judge that the two sessions of the Na- 
tional Forestry Conference were of very 
great educational value to all who at- 
tended, and I believe that the results 
accomplished were surprisingly good. I 
did not attend either session, but I have 
devoted a good deal of time to examining 
the written report and the Code amend- 
ments which resulted from these meetings. 
One extremely valuable result was the set- 
ting up of a Joint Committee, composed of 
an equal number of public representatives 
and private representatives, whose duty it 
should be to take promptly such action 
as might be appropriate to give effect 
to the recommendations of the Conference. 
The Committee went to work immediately 
and formulated a proposed amendment 
to the Lumber Code, which outlined an 
industry program and provided for the 
administrative set-up to put it into effect 
in the various divisions of the Lumber 
Code concerned with forest conservation. 
The Committee also formulated a_pro- 
gram of federal and state action, follow- 
ing the recommendations of the Confer- 
ence, and submitted it to the Secretary 
of Agriculture for submittal to the Presi- 
dent. The Joint Committee then ad- 
journed for the time being, ready to re- 
assemble as occasion might require, to 
assist with the furtherance of the under- 
taking. 

Thus there was set up a joint program 
with two component parts: 

First, forest practices—for protection 
of mature timber from fire, insects, and 
disease, for care and protection of young 
growth during logging, for restocking 
forest lands after logging, and for the 
wider application of selective logging 
and sustained yield production. These 
forest practices were to be undertaken 
by the timber-using industries in the ad- 
ministration of their Code. 

Second, public forest measures—for ex- 


tending cooperation in the control of fire: 
and other hazards, for the administration | 
and enlargement of public forests, for: 
improvements in forest taxation, for for-. 
est research, for long-term forest credits, , 
and for other developments necessary to} 
support the undertakings of the industries. . 

The first part of this program, deal-; 
ing with forest practices, was forthwith | 
put into effect by the Lumber Code Au. ; 
thority. Code amendments and rules of | 
practice for each regional division of 
the industry were adopted. The prin-: 
ciples formulated by the Conference were | 
translated on a very wide front into the: 
daily work of the woods. Twenty-six. 
technical foresters were employed by the: 
Code Agencies, covering nearly all forest 
regions, to carry out the rules of forest 
practice through instruction and inspec- 
tion, backed by the legal authority of the 
Code. 

Article X appeared to foresters who 
were acquainted with the complex prob- 
lems of the lumber industry as a special 
dispensation of Providence, which came 
at a time when that industry was too 
burdened with problems of bare existence 
to make progress toward better forest man- 
agement. As a part of the Lumber Code, 
this Article and its supplements were law, 
before which all persons under the Code 
were equally responsible. And as law, it 
summarily disposed of the long-continued 
argument as to whether one operator 
could afford to do the things necessary 
to provide for regrowth if other and com- 
peting operators did not. 

There were about 27,000 operators un- 
der the Lumber Code. We were some- 
what surprised to learn that only a small 
percentage of such operators ever had 
studied seriously the possibility of profit- 
ably applying forestry science to their 
operations. We learned also that in some 
regions of the country comparatively few 
operators understood and supported local 
forest fire regulations. At the same time, 
we found that very efficient and widely 


: 
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observed regulations were in effect else- 
where. During the formulation of locally 
practicable forest practice rules it of 
course became apparent that considerable 
variation in such rules was not only per- 
missible but necessary. It was shown 
that neither public nor private foresters 
had exclusive possession of the key to 
forest management; a period of experi- 
mentation and improvement was to be 
faced. There was an acute shortage of 
trained foresters sufficiently experienced 
in the practical problems of logging to 
conduct operations under the forest prac- 
tice rules. So it became evident that the 
first great task after satisfactory rules 
were produced was to make them known 
and understood by 27,000 operators. 

We learned that some of the federal 
lands, like the Oregon and California re- 
vested grants, were being denuded with- 
out any effort to apply the sustained yield 
principle, or to provide for restocking. 
We found that, on the National Forest 
sales of western pine and Douglas fir, 
selection methods sometimes were satis- 
factory neither from the forestry nor from 
the operating standpoint. On_ private 
lands managed by the Indian Service for 
the Indians, we found management meth- 
ods criticised in one place and praised 
_by foresters in others. 

Taken by and large, but excluding the 
clear stands of Douglas fir, ponderosa 
pine, and longleaf pine, timber cutting 
in the United States had gradually evolved 
into a crude, but reproductive, selection. 
In western pine, some progress had been 
made by certain operators. Under market 
conditions prevailing since 1930, even 
this crude selection can be expected to 
result in fair restocking in the country 
east of the Great Plains. If the demand 
increases materially, the results probably 
will be less satisfactory. 

Near the top of the list of accomplish- 
ments under the Code I would place the 
raising of standards of fire protection 
and spreading the belief that organized 
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protection is essential and must be sup- 
ported. The establishment of restocking 
provisions in the Douglas fir region and 
of selection standards for the several dis- 
tricts and associated species covered by 
the western pine division are possibly 
the two longest steps taken in the im- 
provement of logging methods. The ap- 
plication of the sustained yield principle 
made its best record in the South, where 
7 operators qualified for certification as 
being on a sustained yield basis, and 
where at least a score of others might 
have qualified had they been willing to 
stand in the somewhat exposed position 
of such operators. By this I mean that 
some operators preferred not to dis- 
close the details of their business to the 
extent necessary; others did not care to 
secure action by their boards of direc- 
tors; still others did not wish to make 
such commitments to local taxing authori- 
ties, although as a rule such authorities 
will consider the promise of sustained 
yield as a proper reason for moderate 
appraisals. 

The greatest single sustained-yield en- 
terprise disclosed was the Weyerhaeuser 
Timber Company’s Longview, Wash., op- 
eration, with an annual rating of 350 mil- 
lion feet. The same company’s pine op- 
eration in the Klamath area was under 
examination in the summer of 1935, and 
doubtless would have constituted the sec- 
ond largest. One joint sustained: yield en- 
terprise at Susanville, Calif., was certi- 
fied and should serve as a precedent for 
other similar combinations. An interest- 
ing example of sustained yield was found 
in the California Sierra, where the growth 
rate was extraordinarily high. 

Now, of course, we recognize that the 
surface was only scratched in this par- 
ticular province. A considerable number 
of western companies declined to make 
application. Some in the Lake states de- 
clined, and some applied but had not 
been certified when the Code went out. 

Another thing we learned under the 
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Code, and with satisfaction, was that a 
considerable number of plants have been 
located in the same spot for a great 
many years, and have been obtaining a 
large part of their log supply from small 
holders, such as farmers and small town 
investors, whose woodlands have been 
worked over repeatedly and who have 
thus contributed to informal, uncertain, 
but nevertheless significant sustained- 
yield enterprises. I do not know what 
acreage of industrial forest land is now 
on sustained yield by definite policy 
commitment of its owners; my best guess 
is about 25 million acres. But I do 
know that there are only two ways in 
which even a large proportion of indus- 
trial area can be placed upon such a basis. 
First, of course, is public ownership, and 
that is impracticable for financial reasons; 
and second, is by making the conditions of 
ownership tolerable, so that people will 
continue to pay taxes and meet the other 
one hundred and one obligations incident 
to such ownership. Frankly, I am not 
nearly so much worried about the re- 
finements of silvicultural practice as I 
am about whether people will continue to 
own forest land. 


3. How widespread and effective are 
private forest management efforts today? 
Bear in mind that the N.I.R.A. excluded 
from adherence to codes farmers who 
were personally operating their farms, 
whether making hay or cutting logs. You 
know also, of course, that the pulpwood 
operators, the mining people, and the pro- 
ducers of other materials not included in 
Lumber Code jurisdiction never reached 
the point of making effective a Conserva- 
tion Article. Thus the application of the 
Article X provisions was limited to less 
than two-thirds of the privately owned 
commercial forest area. 


Under the Lumber Code, 27,000 op- 
erators produced theoretically 100 per 
cent of the lumber and timber products. 
At the high tide of compliance and after 
all divisions had had opportunity to get 
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their technical staffs into action, it was 
estimated that 85 per cent by number of 
the persons under the Code were con- 
sciously observing the forest fire rules, 
and that 70 per cent by number were con- 
sciously endeavoring to observe the cut- 
ting practice rules. The first group was 
estimated to represent about 95 per cent, 
of production, and the second group about 
82 per cent of production. Of course, as 
you know, there was a considerable break- 
down of compliance with most Articles of 
the Code during the last six months of 
its existence; but it is proper to state 
that, notwithstanding the inability of the 
N.R.A. to enforce this Code and the pre- 
occupation of the Lumber Code Authority 
members with other matters of possibly 
greater urgency, compliance with Article 
X provisions made appreciable progress 
even after the handwriting was on the 
wall. 


After the Schechter decision, the re- 
tiring executive officer of the Lumber 
Code Authority made certain recommenda- 
tions to the directors of the National 
Lumber Manufacturers Association, which 
as you know is a federation of regional 
lumber manufacturing associations, scat- 
tered from coast to coast, and which, as 
it happens, has as constituent associations 
nine of the ten Agencies designated by the 
Lumber Code Authority as being charged 
with administration of Article X. The 
retiring executive officer recommended 
that the lumber industry carry on certain — 
Code activities, because they were neces- 
sary and desirable activities. One of these 
was conservation. 


The directors of the National agreed 
that it was desirable for the regional 
associations to carry on forestry just as 
nearly as possible as it had been set up 
under the Code, but recognizing, of course, 
that compliance by individual operators 
would be on a voluntary basis, because 
the Code was no longer law. The Na- 
tional took onto its staff the retiring chief — 
of the Forestry Department of the Lumber 


-a partial cutting basis. 
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Code Authority, to act as a clearing house 


jamong the associations and as a point 


of contact with the government and other 
public forestry agencies. 

Four of the constituent associations 
have maintained technical staffs, to carry 
on the educational phases of Article X 
work: in other words, to cooperate with 
State. Forestry Departments in obtaining 
100 per cent compliance with state laws; 
to educate member operators about the 
value and necessity of the forest practice 
rules; and to cooperate with federal offi- 
cers and others in every proper way to 
put forward the public program, legisla- 
tive and otherwise. 

Of the other associations, three have 
technically trained foresters as secretary- 
managers; one has a forester working 
constantly, without pay, to improve farm 
woodlots, where that is the source of most 
of the commercial timber. One is in the 
formative stage, not yet strong enough 
to establish a department; and the tenth 
and last is composed of 15 members whose 
operations have long been conducted on 
This group of 
associations has 910 operator members, 
and at the present moment it is estimated 
that they are producing 61 per cent of the 
lumber and timber products output of the 
country. The four associations carrying 
forward aggressively conservation work 
represent more than 75 per cent of this 
production. 

There are some operators in these as- 
sociations, of course, who have not yet 
seen the light; but the number is declin- 


ing month by month, and I do not hesitate 


to say that at least half of the commercial 
lumber produced today is produced in 
conformity with the forest practice rules 
for the several divisions from which the 
materials come. 

With respect to pulpwood production, 
I believe the proportion is as great, or 
possibly greater. Farm woodlots consti- 
tute a tremendous source of material and, 
frankly, I do not know the extent to which 
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these woodlots are well managed. I have 
seen horrible examples in New England, 
and wonderful examples in Arkansas. Pos- 
sibly you will agree that 50 per cent of 
the farm woodlot production is the sort of 
production that leaves the land in good 
regrowing condition. 

4. What to do about it? What new leg- 
islation is needed to establish nation-wide 
forest management? 

We need as much as anything state 
legislation to make forest ownership more 
attractive, revised tax systems, if you will, 
and better local protective systems, based 
on recognition that the public use of, and 
benefit from, forests carries an obligation 
to help protect them. We need federal 
legislation of the character already intro- 
duced in the form of the Fletcher-Cald- 
well Credits Bill and the McNary-Doxey 
Sustained Yield Forestry Bill. Such mea- 
sures will tend to remove the most serious 
obstacles to continued private ownership. 

I do not intend to argue the question of 
whether public or private ownership 
should be depended upon to supply our 
future forest products. I simply take the 
position that private ownership will be 
expected to carry something more than 
one-third of the burden, and that public 
ownership, in one form or another, will 
carry the other two-thirds or less. Pre- 
liminary to such a division of the burden, 
of course, must be a large program of fed- 
eral and other public acquisition. This, 
I believe, has in it great possibilities for 
correcting some of the present economic 
ills and promoting sustained yield for- 
estry, by using government dollars judi- 
ciously to freeze into long cutting cycles 
areas of mature private timber whose own- 
ers face the prospect of early and rapid 
liquidation. 

In this proposed legislation there is 
evident a determination to safeguard ade- 
quately the public interest in working out 
these remedial and constructive measures. 
The same principle should apply to state 
legislation. I do not favor an immediate 
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effort to write a national forest-regulation 
bill, nor to have enacted 48 little 
N.LR.A.’s. Of course, there is good con- 
stitutional ground for objecting to the 
first, but there are other serious consid- 
erations. The Lumber Code was reason- 
ably effective for a time because of the 
widespread feeling throughout the indus- 
try that it was an emergency measure com- 
parable with war legislation, and that it 
must be made to work. We should not 
discount the effect of this emotional urge, 
nor the difficulties of administering na- 
tional forest-regulation without such an 
urge, or in the face of an opposite re- 
action. 

A forester was talking with a professor 
of animal husbandry at one of the land- 
grant colleges. The good professor was 
so pleased over the results obtained with 
a certain hog feed formula that the other 
man—it just happened he was a forester— 
remarked, “Well, I should say that you 
have found a perfect hog feed formula.” 
“No,” replied the professor, “I once de- 
vised a formula much better than this, 60 
per cent more efficient according to my 
calculations. The only trouble was that 
the hogs wouldn’t eat it.” 

Probably we could devise a better con- 
servation program than this which we 
call the joint program. Possibly we 
could devise 48 programs which would be 
better than this, and possibly we could 
get them all enacted during the next year 
or two, but I do not believe the animals 
would eat the ration as readily as they 
are now eating the one we have. 

I have not said much about the progress 
of the public part of this program. I am 
not going to say much about it. It is 
involved with the question of the good 
faith of private industries to carry on 
their part. A resolution was passed by 
the board of directors of the National 
Lumber Manufacturers Association at 
Chicago last week, which I think gives 
fair indication of the way we are traveling. 
I think also that it would be most unwise 
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to attempt to pass drastic regulatory legis- 
lation until we are able to obtain enact- 
ment of some of this long-promised re- 
medial or encouraging legislation. Frank- 
ly, I believe that we shall desire to see 
enactment of forestry codes in the several 
states after we have had enough experi- 
ence with this program to know better 
what kind of further legislation we need. 
I would like to see something that would 
lead toward production control, based 
upon actual growth and, therefore, plac- 
ing a premium upon improved forest man- 
agement. I am not afraid of the principle 
of 48 little N.R.A.’s, or one big N.R.A., 
but I am afraid of the results of trying 
to administer half-baked legislation. 

Now with respect to farm forestry, I 
would like to see a very great expan- 
sion of the forest extension work by all 
the agencies which can be interested; and, 
of course, that means that I would like 
to see funds appropriated in much larger 
amounts than are now available. I think 
the cooperative idea has tremendous possi- 
bilities for improvement of woodlot man- 
agement. Then there is the approach 
through the Soil Conservation and Domes- 
tic Allotment Act. That legislation is 


already with us, and remains to be ap-~ 


plied. 

By these three routes we should get 
somewhere with farm forestry. 

I would like to see also legislation to 
remedy the treatment of the O. & C. re- 
vested lands; in other words, improve- 


oe 


ment of federal management. And I would — 
like to continue to see recognition of the — 
fact (and this recognition may appear 


to some to be slipping) that the experi- 
ence of years in the handling of funds and 


men, and even of forests, cannot be satis- 


factorily replaced by brilliant theories, 
no matter how uplifting they may be, un- 
less provision is made for wise and ex- 


perienced administration. And I don’t see © 


how we can expect to have this last until 
we train some men for it by letting them 
manage forests in business competition. 


THE ZONE OF EFFECTIVE WINDBREAK INFLUENCE 


By DANIEL DENUYL 


Forestry Department, Purdue Agricultural Experiment Station 


HE presence of many windbreaks! 
| on Indiana farms and the increasing 
interest in the establishment of new 
ones, together with the recent interest in 
the Great Plains Shelterbelt Project, em- 
phasizes the need for a definition of the 
zone of effective windbreak influence. 
During the past five years the Purdue 
University Agricultural Experiment Sta- 
tion has been engaged in a study of wind- 
break influences. Automatic recording in- 
struments, including wind velocity record- 
ers and hydro-thermographs, have been 
used in obtaining approximately 130,000 
hours of records on wind velocity, tem- 
perature, and relative humidity. The re- 
sults presented in this paper are based on 
these records and deal only with the in- 
fluence of windbreaks on wind velocities. 


Review or LITERATURE 


The literature available on shelterbelt 
and windbreak influences reveals many 
varied and conflicting statements. A brief 
review of some of these statements is de- 
sirable. de Carriere (11) in carrying on 
shelterbelt afforestation in Russia, recom- 
mended a spacing between tree belts of 
approximately 100 feet, indicating a rather 
restricted zone of influence. Approximate- 
ly 10 years later Prof. Dokuchayeff (11) 
used a spacing between belts that varied 
from 600 to 1,800 feet, indicating a much 
wider zone of influence. N. I. Suss (11) 
in a handbook for Russian Personnel sets 
the maximum distance between longitu- 
dinal shelterbelts not to exceed one kilo- 
meter (0.62 mile), and for more arid 
regions 0.5 kilometer (0.31 mile). 


N. P. Leontievsky, (9) in discussing the 
plan of shelterbelt planting in Russia, 
states that “this distance over which this 
effect of shelterbelts is felt is, according 
to different authors, from 20 to 30 times 
its height.” Piatnisky (9), another Rus- 
sian investigator, came to the conclusion 
that the zone of influence is proportional 
to the square in the height of the shelter- 
belt. Goviadin (8), in discussing “The 
Forest in the Service of Agriculture,” 
states: “At a normal height of the tree, 
from 18 to 20 meters, the effect upon 
the winds in a leeward direction extends 
to a distance of 100 meters and in a 
windward direction to a distance of 200 
to 300 meters from the edge of the 
shelterbelt.” 

Vyssotsky (8) is of the opinion that 
“well orientated shelterbelts have a posi- 
tive effect to a certain distance, which one 
may approximately determine as equaling 
20 times the height of the shelterbelt.” 
Bogdatieff (8) concludes that “at present 
the greatest influence of the shelterbelt ex- 
tends to a distance of 250 meters. This 
amounts to about 25 times the height of the 
shelterbelt.” Another statement of Vyssot- 
sky (13) is as follows: “We assume that 
the influence of a shelterbelt extends over 
a distance of 10 to 20 times the height of a 
dense closed forest stand.” 

Five other Russian investigators, Gor- 
shenin, Panfilov, Godunov, Barabanshchi- 
kov, and Kolomeitsev (7), in their dis- 
cussion of the influence of the height of 
the shelterbelts and the distance between 
them, state that “data now at our disposal 
permit us to assume that the influence of 


1The term includes pate windbreaks and shelterbelts. 
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the shelterbelt extends over a distance 
equal to 30 or 40 times its height.” “At 
the same time, when considering the effect 
of the shelterbelt upon wind velocity and 
upon the evaporation connected with it, 
we have seen that both these elements vary 
depending on the distance from the shelter- 
belts.” Reduction of the distances between 
shelterbelts is presented in Table 44, with 
comments as follows: “Purely theoretical 
calculations will show us that the surplus 
yield grows very considerably with the de- 
crease in distance between shelterbelts.” 
In discussing the fundamentals in estab- 
lishing shelterbelts, the zone of influence 
is stated as follows: “Although we have 
cited many data to the effect that the sphere 
of influence of the shelterbelts equals 30 to 
40 times their height, we shall take as a 
basis for our calculations a 25-fold height 
as confirmed by the greater number of 
observations.” 

Barth (2), in his discussion on “Wind 
and Means of Combat,” states that “‘tests 
have proved that effectively sheltered area 
is 12 times the height of the actual shelter.” 
In 1926 C. E. Flensborg (6), writing for 
a Danish publication, stated that a hedge 
furnished good protection for a distance 
which is 10 times the height of the trees, 
but favorable effects may be traced much 
farther away. Anderson (1), in discussing 
tree windbreaks in Australia, makes the 
following statement: “The zone of a break 
varies with local conditions but, generally 
speaking, it shelters an area equal in 
width to 6 to 15 times the height of the 
trees. A narrow strip is also protected 
on the windward side.” 


Cheyney (5), in his experimental work 
in Minnesota, concludes that “in every case 
there is an appreciable reduction at 600 
feet.” This checks roughly with Bates’ 
statement that the influence of a windbreak 
extends for a distance of at least 10 tree 
heights. In his summary Cheyney (5) 
presents a slightly modified statement of 
influences by stating that “the few readings 
taken indicate that the effect of the wind- 
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break upon wind velocity is quite con- 
siderable, even at a distance of 20 tree- 
heights to leeward.” Trenk (12) in his 
“Farm Windbreak Handbook,” writes that 
“experiments in the Great Plains states 
show that a windbreak has an influence for 
a horizontal distance equal to 20 times the 
height of the break.” 

Metcalf (10), in summarizing the ex- 
perimental work in California, makes a 
definite statement when he concludes that 
“anemometer and production records show 
that the zone of complete protection ex- 
tends for a distance of 5 to 6 times the 
height of the windbreak.” Bates (3), in 
his early work in the Great Plains region, 
concludes that “actually the average dis- 
tance was found to be not more than 20 
times the height of the windbreak, and at 
that distance almost the same velocities 
were experienced as were found on the 
windward side of the windbreak.” How- 
ever, all the diagrams showing the various 
influences are shown for 1 to 10 times the 
height of the windbreaks studied, and not 
for 20 times the height. 


In discussing the influence of wind- 
breaks on evaporation, the following state- 
ment by Bates (3) appears: “The distance 
to which a windbreak may protect objects 
on its leeward side has been variously esti- 
mated at from 10 to 50 times its height. 
While some experiments have been carried 
on to determine this point, it has in general 
been assumed that the influence, if any, 
was not of great importance beyond 10 
times the height of the trees.” In 1934 
Bates (4) states: “The question is, how 
much and how far to the leeward?  Esti- 
mates have varied, as is to be expected 
when one considers the variable conditions 
under which such measurements might be 
made. It is a fairly good consensus of all 
observations and opinions, however, that 
the effect, which may amount to as much as 
80 per cent reduction in velocity directly 
behind a good windbreak, has just about 
tapered out to insignificance at 20 times 
the height of the trees. The distance and 
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degree of effect may well be appreciably 
less than this if the windbreak is not tight. 
There is, in addition, quite an appreciable 
‘cushion’ of calmed air on the windward 
side, if the windbreak, again, is tight near 
the ground.” 

Numerous bulletins and leaflets that dis- 
cuss the establishment, care, and influence 
of windbreaks and shelterbelts contain 
statements similar to those quoted. Sug- 
gestions for locating windbreaks and shel- 
terbelts generally recommend placing such 
protection at a distance of 100 feet or more 
from farm buildings, thus indicating a 
desire to have the buildings come well 
within the zone of influences. 


The writer recognizes that he cannot 
correlate these various and apparently con- 
flicting statements. It seems to him that 
some of the results published on the re- 
duction of wind velocities by tree belts 
are based largely upon opinions not wholly 
supported by scientific studies. One reaches 
the conclusion that many statements appar- 
ently have been adapted from Bates’ 1911 
studies. Probably the lack of uniformity 
in field methods, together with local cli- 
matic variations, accounts for the varia- 
tion in results. 

The Russian literature (translations 
available) on the reduction in wind velocity 
by tree belts contains no discussion of 
methods used to obtain results, other than 
the measurements of the yield of crops 
grown within the supposed zone of shelter- 
belt influence, compared to yield of crops 
not within the zone. It is seriously ques- 
tioned whether the zone of influence may 
be defined by a comparison of crop yields. 
The zone of protection should be deter- 
mined by the measurement of the influence 
that tree belts have on wind velocity, rela- 
tive humidity, and evaporation, not by the 
measurements of crop yield differences. 
Differences in crop yields are greatly in- 
fluenced by cultural treatments. The 
writer, having spent considerable time with 
muck land owners who are interested in 
the control of soil movement, would hesi- 
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tate to measure yields of muck crops grown 
on areas protected by tree belts and those 
not protected and from such measurements 
define the zone of influence. Other factors, 
such as soil cultural methods, fertilization, 
seeding, greatly influence the yield of a 
crop. Such cultural variations produce 
measurable differences in yields which can- 
not be directly attributed to windbreaks, 
nor to a lack of windbreaks. 


MetTHOops Usep 


In order to measure the influence of the 
various types of windbreaks on wind velo- 
cities, instruments were set up and records 
taken on the following types of plantings: 
(1) a single-row Norway spruce, (2) a 
two-row pine and spruce, (3) a three-row 
Norway spruce and American arborvitae, 
(4) a four-row Norway spruce, and (5) a 
single-row green willow. None of the 
windbreaks used was ideally suited for 
complete records, nor was it possible to 
vary the position of the instruments to 
measure all of the influences at each loca- 
tion. The anemometers were set up at 
varying heights from 2 to 10 feet in order 
to determine the vertical as well as the 
horizontal zone of influence. At each sta- 
tion a sufficient number of hours of records 
were taken, the number having been deter- 
mined statistically, after much experimen- 
tation. The period of time at each location 
was not the same because of the variation 
in wind direction and velocity. 

In order to determine the efficiency of 
the various types of windbreaks, the fol- 
lowing scale of density was prepared and 
used for making comparisons: 

Density 1—Nonpenetrable. Barriers 
such as hills, ridges, solid board fences, 
and paper. 

Density 2--Very dense. Plantings of 
conifers that are branched close to the 
ground, with ground space completely oc- 
cupied by tree growth. 

Density 3—Medium dense. Plantings of 
mixed conifers (pines, spruce, arborvitae) 
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and deciduous plantings in full leaf, such 
as willow and osage orange hedges. 

Density 4—Intermediate. Plantings of 
hardwoods or conifers of open form, such 
as white pine, or mixtures of hardwoods 
and conifers. 

Density 5—Open. Plantings of decidu- 
ous trees in winter time without foliage, 
and coniferous plantings where natural or 
artificial pruning has taken place. 


EXPERIMENTAL RESULTS 


The results obtained from the measure- 
ment of windbreak influences on wind ve- 
locities are shown in the following tables. 
The figures given are for the horizontal 
zone out to the points indicated, and for 
the vertical zone extending from 2 to 10 
feet in height. 

The effectiveness of a four-row Norway 
spruce windbreak is shown in Table 1. 
The percentage reductions in wind veloci- 
ties are relatively constant for velocities 
less than 10 miles per hour. For wind 
velocities over 15 miles per hour, the per- 
centages decrease with increasing distance 
from the windbreak. Effectiveness could 
not be determined beyond 6 WH because 
farm building arrangement did not permit 
set-up of instruments beyond 6 WH. 

The influence of a three-row windbreak 
of the same density as the four-row wind- 
break (Table 1) is shown in Table 2. The 
reductions in wind velocity are approxi- 
mately the same as those in Table 1. Mea- 
surements beyond the point shown in the 
table could not be obtained because the 
windbreak was located close to farm build- 
ings. 

Table 3 illustrates the effectiveness of a 
more common type of windbreak. The 
figures indicate that reductions are less 
with decreasing density. Comparison with 
the results shown in Tables 1 and 2 indi- 
cates that the efficiency of the two-row 
windbreak is still high. 

The most complete record of wind ve- 
locity reductions is shown in Table 4. It 
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was possible to determine the horizontal 
distance from the windbreak where veloci- ; 
ties in the lee of the windbreak equaled | 
those of the check station. It is very evi- | 
dent that for this type of windbreak little | 
protection is afforded beyond 12 times the : 
height of the shelter. For this particular ' 
windbreak, effective protection to control | 
soil movement is not appreciable beyond | 
10 WH. During the 1934 adverse climatic | 
conditions, protection was not afforded be- 
yond 8 WH. 

The reduction in wind velocities for a. 
one-row Norway spruce windbreak are: 
shown in Table 5. It is obvious that the 
protective value of the windbreak will not 
be appreciable beyond 2 WH. The reduc- | 
tions in Table 5, when compared with 
those in Tables 1, 2, and 4, show clearly 
that a shelter of density scale 5 has a very 
limited influence on wind velocities. 

The comparative wind velocity reduc- 
tion for all three types of the windbreaks 
studied are assembled in Table 6. 

It is apparent that a shelter of density 2 
has a much greater zone of effective pro- 
tection than one of density scale 5. 

Table 7 shows to what extent the reduc- 
tions indicated in Tables 1 to 6 prevail 
when high wind velocities continue for a 
considerable period, with density scales 2 
and 3. 

In every case the reduction in wind ve- 
locities held for the entire period. Con- 
tinuous high velocities of long duration 
are not common, but such occurrences are 
of importance during periods of extreme 
climatic conditions. A windbreak should 
provide protection during such periods. 

The windward influence of a windbreak 
was given study. A seven months’ record 
showed no reductions beyond a point twice 
the height of the windbreak. An average 
reduction of 10 per cent in wind velocities 
up to 15 miles per hour was recorded at 
this point, while for velocities over 15 
miles per hour the average reduction was 
3 per cent. Continuing high velocities 
were not reduced to any measurable ex: 


THE ZONE OF EFFECTIVE WINDBREAK INFLUENCE 


TABLE 1 


EFFECT OF A FOUR-ROW NORWAY SPRUCE 
WINDBREAK 


Height 25’, width 50’, density scale 2 


Station Average wind velocity—amiles per hour 

gg ae Dee LORS ie 20952507 30 

re O22 3 4 5 6 

i i) 2 3 6 he 

Ns 1 2 4 U gy als 
Per cent decrease 

MS ee 96 80 80 80 80 80 


80 80 70 68 60 
3003 608) 304, 50 


in terms of windbreak 
height. Thus, in Table 1, 2WH denotes station 
50 feet in lee of windbreak. 


*Distance expressed 


TABLE 2 


EFFECT OF A THREE-ROW NORWAY SPRUCE- 
AMERICAN ARBORVITAE WINDBREAK 


Height 25’, width 35’, density scale 2 


Station Average wind velocity—amiles per hour 

Mheck 2 Ge oy PAS BW) 

arte kee OE 2 3 5 Se 
Per cent decrease 

AG oe OY a ey 


13WH denotes station 75 feet in lee of wind- 
break. 


TABLE 3 


EFFECT OF A TWO-ROW NORWAY SPRUCE- 
AUSTRIAN PINE WINDBREAK 
Height 30’, width 25’, density scale 3 


Station Average wind velocity—amiles per hour 
a See tO) StS 95 20125) — 30 
RES So ea 1 # 4 Ge. Bk aI 
UL cS neta | 2 5 To 8s HAZ 
Eee wr 3 6 8 9) 315 
Per cent decrease 
01 ae 2 S0n OOMNe OmmE ORE OG me OO 
1 ON By Robt et = Meo 80 80 66 65 68 60 
Er 80 70 60 60 64 50 


12WH denotes station 60 feet in lee of wind- 
break. 
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TABLE 4 


EFFECT OF A ONE-ROW GREEN 
WINDBREAK 


Height 12’, width 16’, density scale 3 


WILLOW 


Station Average wind velocity—miles per hour 
Checkip eee 5 10 15 20 
2 WE po eee 1 2 4 rl 
OWE gy seed ai dn 2 5 8 12 
SW Gee as = 4 9 14 19 
LO; WiEie seeeee 5 10 15 20 
Per cent decrease 

2 Wik aye cee ee 80 80 75 65 
OW eee ee ee 60 50 47 40 
OW. El ee eee 20 10 7 5 
LS Wil ees ue 


12WH denotes 24 feet in lee of windbreak. 


TABLE 5 


EFFECT OF A ONE-ROW NORWAY SPRUCE 
WINDBREAK 


Height 25’, width 25’, density scale 5 


Station Average wind velocity—miles per hour 

Checki2 23 see 5 10 15 20 

OVW fee ee N, 2 5 8 11 
Per cent decrease 

BM Gils Sean 3 _ 60 50 47 45 


12WH denotes station 50 feet in lee of wind- 
break. 


TABLE 6 


COMPARISON OF WINDBREAK DENSITY AND WIND 
VELOCITY REDUCTIONS 


(Station 2WH) 


Avy. velocity at check 


station, m.p.h._.__ 5 10 15 20 
Per cent decrease: 

Density scale 2. 96 80 80 80 

Density scale 3_ 80 80. hes 70 

Density scale 5. 60 50 47 45, 
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tent. The results obtained are for such 
conditions as are encountered when the 
wind is blowing at a right angle to the 
long axes of the shelter. Much of the time 
the wind strikes the windbreak at other 
angles, and under such conditions reduc- 
tions in velocities are negligible. There 
is no “banking up” of wind on the wind- 
ward side of windbreaks. Instead, the 
wind is partially deflected up over the 
shelter or filters through it. 

The effective zone of wind velocity re- 
duction depends not only upon the type 
of windbreak and the prevailing wind ve- 
locities but also upon the amount of pro- 
tection necessary to meet a specific need. 
The higher wind velocities, those over 15 
miles per hour, are of decided importance 
in measuring the protective value of the 
windbreak. The higher velocities also re- 
strict the zone of influence. Windbreaks, 
to meet the protective needs most generally 
necessary, should reduce the higher wind 
velocities 50 per cent or more. However, 
the zone of effective windbreak influence 
will depend upon the specific local re- 
quirements. Conclusions drawn from 
studies in Indiana with respect to the range 
of effectiveness are not intended to be un- 
derstood as applicable beyond the limits 
of the study. 
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TABLE 7 
DURATION OF WIND VELOCITY REDUCTIONS AT STATIONS 2wH, 4wH, 6WH 


Density scales 2 and 3 ! er | 


Range of wind veloc- 


Average hourly wind 


ie 


Percentage of reduc- 


ity at check station, velocit i 
Duration, hours miles per hour nile ss! ange don in, wind ea 

5 20 to 30 25 50 to 80 
6 12 to 30 17 50 to 80 
i 10 to 30 15 50 to 80 
8 10 to 25 14 60 to 80 
1 10 to 20 14 60 to 80 
14 11 to 18 14 i 


60 to 80 


(For- 


nn eee 
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THE INFLUENCE OF SHELTERBELTS OVER THE MICROCLIMATE 
OF ADJACENT TERRITORIES 


By V. BODROV! 


OREST shelterbelts introduce con- 
K siderable changes in the microcli- 
mate of adjacent territories. In the 
first place, they serve as a mechanical ob- 
struction to the wind, reducing its velocity 
and changing its behavior. Under the in- 
fluence of shelterbelts, turbulence is in- 
creased and new whirls are formed. The 
horizontal and vertical components of the 
air are changed, the first being decreased 
while the second is increased. The higher 
the velocity of the wind in the steppe, the 
more marked are these changes. 
Shelterbelts 17 meters high reduce the 
wind velocity for a distance of 1 kilometer 
by 20 per cent on the average when the 
velocity in the steppe reaches 2.5 to 3.0 m. 
per second. The reduction is 30 per cent 
with a velocity of 5 to 6 meters per second. 
The vertical changes depend upon the 
density of the shelterbelts. The whirls in- 
crease with the density of the belt, and the 
latter causes a more thorough mixing of 
the upper layers of air with the lower ones. 
Changes in wind also cause changes in 
all of the principal meteorological ele- 
ments, such as atmospheric moisture, tem- 
perature, and evaporation. The influence 
of shelterbelts over these elements coin- 
cides with the daily changes of the weather. 
By ignoring this fact, as was done lately, 
we cannot get a full picture of the process, 
and so may be led to arrive at only general 
results which often are of little or no value. 
In adding up the results from two defi- 
nitely contrasting influences due to two 
different types of daily weather records, 
we may arrive at the conclusion there is 
no influence, and do this without notic- 
ing the effect. 


The nature of the changes in the ele- 
ments of microclimate produced by shel- 
terbelts depends primarily upon the time, 
wind velocity, shelterbelt design, and the 
distance over which they are employed. 

Changes in temperature depend mainly 
on the daily weather changes. These are 
fully connected with the balance of warmth 
on the external “active surface.” During 
the first half of the day, when the balance 
is positive, the shelterbelt produces a warm- 
ing effect. During the second half of the 
day, from about 3 p. m. to sunrise next 
morning, when the balance is negative, the 
shelterbelts produce a cooling effect. 

The clearer and the dryer the weather, 
the greater is the daily temperature ampli- 
tude, and the more marked are the two 
influences produced by belts. During very 
hot days the temperature in the zone ad- 
jacent to the belt may rise 6 or 7 degrees 
C.; such a rise may have an unfavorable 
effect upon the growth of agricultural 
crops, and in conditions of extremely high 
temperature may cause “sun scald.” 

Due to the fact that there is a drop in 
the temperature during the evening and 
night hours, there is some danger of frosts 
within the sheltered space. 
cerns only local frosts which are due to 
overcooling, through radiation. 
ger of frosts that are related to the motion 
of cool air masses will be reduced under 
the influence of shelterbelts, and the pos- 


: 


But this con-~ 


The dan-— 


sibility of their occurrence on the sheltered 


territory will be less. 

Shelterbelts of an open design produce 
smaller changes in the temperature than 
dense ones. 


"Chief Collaborator, Shelterbelt Department, Institute of Forest Culture and Forest Melio- 


ration, U. S. S. R. Translation by T. 


Moskwichewa, U. S. S. R. 
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INFLUENCE OF SHELTERBELTS 


The changes in atmospheric moisture 
due to shelterbelts occur in full dependence 
with the daily progress of weather. The 
most marked positive influence of forest 
shelterbelts appears to be during the sec- 
ond half of the day, when the warmth 
balance on the surface of vegetation is 
negative. 

During the hours of sunset (when the 
weather is dry and hot), the deficit in 
moisture may drop under the effect of 
shelterbelts on the average 15 per cent 
over a distance of 1 kilometer, while the 
drop at the points close to the belt may 
reach 50 to 60 per cent. 

During the morning hours, when the 
balance of warmth is negative, the influ- 
ence of shelterbelts becomes opposite, as at 
that time they produce a drying effect on 
the air. As a result of this the moisture 
becomes less, and the moisture deficit soon 
after sunrise may rise on the average by 
20 per cent over | kilometer distance be- 
tween shelterbelts. 

At midday, when the balance of warmth 
becomes somewhat balanced, the shelter- 
belts begin to produce favorable effects. 
In dry and hot weather they increase the 
atmospheric moisture to a distance of 
500 to 600 meters. Furthermore, under 
the influence of vertical mixing of air 
masses, the moisture falls below that of 
the air in the open steppe, but remain- 
ing, on the average, equal to it. 

The shelterbelts of an open design do 
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not produce unfavorable effects. 

Evaporation may serve as a best example 
of the efficiency of shelterbelt, as it is a 
factor which determines the dryness of a 
climate. The influence of shelterbelts on 
evaporation extends over a distance ex- 
ceeding 60 times the height of the belts 
with wind velocity in the steppe of 2.5 to 
3 meters per second, and by 100 times 
with a wind velocity of 5 to 6 meters per 
second. Within a one-kilometer plot over 
the open and surrounded by shelterbelts 17 
meters high, the saving in moisture due to 
decreased evaporation amounts to 17 per 
cent of the total with wind velocities of 
2.5 to 3 meters per second, and 25 per cent 
with velocities of 5 to 6 meters per second. 

The influence of forest shelterbelts in- 
creases in direct proportion to their height. 
In the case of young shelterbelts not ex- 
ceeding 5 meters in height the influence 
may not be greatly marked, but they are 
nevertheless favorable. The influence of 
young belts is similar to that of the old 
ones. 

The Rostashovo Shelterbelts, which are 
10.5 meters wide, produced quite favor- 
able influences on the elements of micro- 
climate on the adjacent protected terri- 
tory. All these shelterbelts are designed 
with certain openings in the belt. These 
enable part of the wind currents to pass 
through the obstruction and so reduce the 
temperature amplitude and prevent the in- 
flow of the upper and drier masses of air. 


SOME NEW NURSERY EQUIPMENT 


By A. L. McCOMB! ann H. A. STEAVENSON? 


NCREASED tree planting brought 
| about by the enlarged conservation 

program in progress has resulted in 
the establishment of numerous forest tree 
nurseries. 


As contrasted with past planting prac- 
tice, current plantings are using a much 
larger proportion of hardwood species. 
Nursery production of hardwoods differs 
from the production of conifers in that 
generally only one or a maximum of two 
years is necessary to produce hardwood 
nursery stock of adequate size, while 
from one to five years is necessary for 
coniferous stock. For this reason the 
somewhat standardized nursery practice 
used in growing conifers cannot properly 
be applied to hardwoods. 


Methods used in the past for producing 
hardwood nursery stock have varied great- 
ly among different localities, and have 
been quite inadequate when viewed from 
the standpoint of economical production 
of planting stock well adapted to field 
planting on adverse sites. Lack of me- 
chanical devices to aid in planting, culti- 
vation, and digging have been major 
items in increasing costs. 


Upon the establishment of the Erosion 
Control Nursery® at Ames, Iowa, in 1934, 
a search was made for a better type of 
mechanically powered nursery equipment 
This search resulted in the introduction 
to forest nursery practice of a_tractor- 
seeder adapted to the row seeding of 
hardwoods, and of a. tractor-cultivator 
adaptable to a wide variety of row-planted 


‘Instructor in Forestry, Towa State College; formerly in charge of Soil Conservation 
Ames, Iowa, and collaborator with the Iowa Agricultural Experiment Station. 


nursery stock. In addition a new type 
of tree-digger for conifers and hardwoods 
was developed. 


Factors INFLUENCING SELECTION OF 
EQUIPMENT 


Where both conifers and hardwoods are 
being grown in the same nursery (as at 
Ames), it is desirable from the stand- 
point of economy and simplicity to use 
as nearly as possible the same nursery 
equipment and cultural practices for both 
types of stock. A consideration of fac- 
tors involved in growing desirable hard- 
wood nursery stock seemed to indicate 
that a higher percentage of the better 
grades could be produced most economi- 
cally when grown in rows. Conversely, 
past practice developed for the culture of 
the more northern conifers points to the 
use of broadcast beds. 

Because of these essential differences in 
cultural practices between conifers and 


hardwoods, the only cultural operation” 


for the two types of stock which would 
permit using the same equipment was the 
digging operation. To accomplish even 
this it is necessary to grow hardwoods in 
row combinations which would approxi- 


mate in total width the standard four-— 


foot conifer beds. Hence a decision was 
made to grow hardwoods in rows running 
lengthwise of a four-foot bed or unit, and 
to have each bed separated from adjacent 
beds by about a two-foot path or way. 
The number of rows per bed or unit was 


governed by the kind of seeding and cul- 


"Nursery Manager, Soil Conservation Nursery, Elsberry, Mo. 


“Since April 15, 1935, Soil Conservation Nursery. Maintained cooperatively by the Soil Con- | 
servation Service, U. S. Department of Agriculture, and the Iowa Agricultural Experiment Station. 
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Nursery, 
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tivating equipment obtainable. The row 
spacings finally adopted are illustrated in 
Figure 1. There are four rows per bed, 
and the spacings between the rows in the 
ed are respectively 14, 18, and 14 inches. 
Such spacings permit mechanical seeding 
and cultivating of hardwoods and the use 
of the same digger for conifers and hard- 
oods. 


DeEcinuous SEEDING AND CULTIVATING 
Unit 


A survey of existing seeding and cul- 
ivating equipment was made with the 
ope of finding mechanical equipment 
hich would reduce costly hand labor to 
minimum and be adaptable to the bed 
nit to be used. The search revealed a 
ide variety of garden and _ sugar-beet 
eeders and cultivators, but none was 
articularly well adapted to the need at 
and, largely because of the widths of 
ows involved. The equipment finally 
ettled upon was a multiple-row seeder 
nd cultivator developed jointly by the 
akers of Planet Jr. garden implements 
nd the makers of Farmall tractors. The 
nit consisted of a Farmall-12 tractor with 
ubber tires, and a four-row seeder and 
ultivator, the latter two pieces of equip- 
ent being interchangeable on the F-12 
ractor. Both the seeder and the culti- 
ator units are fitted for attachment to 
angs which are bolted to the front of 
he tractor. These gangs are four in 
number. and two gangs parallel the frame 


ke 28" {4~+——|8°"—+-—|4* 28—+ 
— 46° —4 
Bed Unit 


‘ig. 1—Bed unit for cultural operations. Dig- 

xing tractor straddles the bed. Seeding and 

cultivating tractor straddles bed with rear 

wheels; front wheel runs between second and 
third row. 
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of the tractor on each side. When either 
the seeder or the cultivator is attached it 
rests between the front and rear tractor 
wheels, the inside parts being under the 
tractor frame. In operation the rear 
wheels of the tractor straddle the bed 
unit of four rows, while the one front 
wheel of the tractor runs between the 
second and third rows in a bed. 


The seeding assembly (Fig. 2) consists 
of four standard Planet Jr. seeders, which 
are joined together by spacing bars. The 
seeders are then bolted to the gangs of 
the tractor-cultivator’ as previously de- 
scribed. Each seeder acts independently 
in seeding, thus enabling seeding on 
somewhat uneven ground. Each seeder is 
equipped with an adjustable depth plant- 
ing shoe, gage wheels, and a set of 
plates each of which has a variety of 
holes for use with various-sized seeds. 
Seeds varying in size from mulberry to 
Kentucky coffee tree can be successfully 
seeded with this equipment. Other seeds 
sown at the Ames nursery include black 
locust, honey locust, caragana, Osage 
orange, Russian olive, hackberry, and 
various species of plum and chokecherry. 
Additional equipment in the form of disc 
ridgers is available if it is desired to 
throw a ridge of soil over the planted 
seeds. 

The seeding and cultivating assemblies, 
as originally purchased, could be adjusted 
to fit row spacings of 18, 20, or 22 
inches. The seeding unit by itself is 
adapted to a wider range of row spacings. 
A small amount of cutting and refitting 
was necessary, however, to fit them to 
the 14-18-14 spacings decided upon. 

The cultivating assembly (Fig. 3) can 
be used in cultivating all types of small 
nursery stock, provided the planted rows 
are correctly spaced. The cultivating 
unit consists of four tool-bars to which 
can be bolted various combinations of 
hoes, sweeps, and teeth. To put the culti- 
vator into use the seeder is detached and 
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the cultivator units are bolted to the 
previously described tractor gangs. As 
with the seeder, the individual tool-bars 
and cultivating implements float inde- 
pendently on the gangs. Three or more 
additional sweeps can be attached on the 
rear of the tractor to loosen soil packed 
by the wheels. 


OF THE TRACTOR-SEEDER- 
CuLTIvATOR UNIT 


ADVANTAGES 


The chief advantage of this equipment 
is its speed and accuracy of operation. 
Table 1 shows pertinent operation data. 
During the 1935 sowing season the trac- 
tor-seeder with two men sowed 16.5 acres 
of nursery to four different tree species 
while 15 men were hand-seeding 3.5 acres 
to one species. On well prepared ground 
it is possible to seed as much as an acre 
per hour. The seeding unit gives very 
uniformly spaced rows, and since the 
units are attached to the frame, there is 
no side sway. The unit also permits of 
very uniform and easily regulated sowing 
rates and a uniform sowing depth. The 
seeding and cultivating units are both 
between front and rear tractor wheels 
and in front of the driver, thus enabling 
complete observation of each in action. 
The cultivator units work with a speed 
equal to or greater than the seeder. In 
addition the cultivator (by using narrow 


Fig. 2.—Tractor-seeder combination, 
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cultivator teeth) can be used as a trench- 
er for use in setting cuttings. 

The chief disadvantage of the complete 
unit is that the rubber tires of the trac- 
tor have a slight tendency to pack a 
heavy soil. This difficulty can be obviated 
by using the new type of skeleton wheel. 
The seeding units are not adapted to 
sowing some seeds, such as oaks, walnuts, 
and hickories, or to such seeds as ash and 
maple unless dewinged. Great care is 
necessary in cultivating very narrow rows 
to avoid plant injury. 


TasBLe 1 
NURSERY CULTURE DATA 
Work done, Men 
Equipment bed-feet* Time needed 
Ave. 3,000 
Seeder Max. 6,500 iebr: ie 
Ave. 4,500 
Cultivator Max. 9,000 br: 1 
Ave. 3,500 
Digger Max. 5,800 1 hr. lor2 


1] bed-foot is equal to 4 row-feet. 
THe Diccinc UNIT 


The tree-digger was developed for 
use on both conifers and hardwoods. 
Most tree-diggers in use are of the single- 
row type, or of the Smith or modified” 
Smith type, which is not adapted to hard- 
wood stock because of the scant clear- 
ance under the strengthening crossbeam.— 
The digger in use at Ames (Fig. 4) is of 


Fig. 3.—Tractor-cultivator combination. 


SOME NEW NURSERY EQUIPMENT 


the multi-row or bed type, with adequate 
clearance for hardwood stock. It was de- 
veloped with the aid of the Agricultural 
Engineering Section*t of Iowa Agricul- 
tural Experiment Station and the Killefer 
Manufacturing Corporation. The latter 
firm built the digger. 

The digger was made by modifying 
an existing beet-lifter. The modification 
consisted of attaching a horizontal blade 
to the standards which formerly held the 
beet-lifters. From these standards addi- 
tional braces were extended to the frame. 
Lastly, the axle was lengthened to permit 
the digger to straddle the bed units. 

The digger is very heavily built, and a 
screw penetration control permits setting 
the cutting blade at any depth from zero 
to fourteen inches. The blade is adjust- 
able so that it can be pitched for dig- 
ging, or held flat for root pruning. Sub- 
soiler points on the standards give the 
blade adequate, quick suction. In addi- 
tion, the digger is equipped with a power 
lift which will hoist the blade out of 
the soil at any desired point, while a 
trip allows it to fall to the ground. 


4.—Tractor-digger combination. 


Fig. 
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An adequate power unit is needed to 
haul such a digger. The power used is 
furnished by a crawler-type forty-horse- 
power tractor with wide tracks. This trac- 
tor has crawlers spaced widely enough 
apart to allow it to straddle the bed unit. 
Thus a direct hitch is possible, and the 
large surface area of the tracks gives ex- 
cellent traction. The tractor and digger 
have a short hitch and can be turned on 
a 25-foot roadway, thus enabling digging 
of successive nursery beds. 

The chief advantages of this digger are: 

1. The rate at which nursery stock 
can be lifted. 

2. The ease of operation, due to the 
direct hitch and the power lift. 

3. The low cost of the digging opera- 
tion. 

4. The adjustable blade, which will 
permit root pruning. 

5. Ease of transporting the unit to 
separated sections of the nursery. 

6. Permits the digging of all types of 
moderately-sized nursery stock planted in 
rows. 


SUMMARY 


The equipment described, consisting of 
two tractors, a seeder, a cultivator, and 
a digger, makes a combination which is 
quite flexible. The initial investment in 
the complete unit amounted to about 
$3,400, but considering the quantity of 
work done, the low operating costs, and 
the saving in amount of hand labor dis- 
placed, the apportioned cost on nursery 
stock produced over even a short period 
of years is extremely low. 


4Professor E. V. Collins assisted in the development of the digger plan; the idea originated 


with the junior author. 


A BASIS FOR THE DEVELOPMENT OF A NEW ENGLAND 
FOREST PRACTICE 


By VICTOR A. BEEDE? 


Pennsylvania State College 


NE of the lessons that we should 
() learn from the lumber code ex- 

perience is that, highly desirable 
as we consider an improved forest prac- 
tice to be, it will be much more readily 
achieved in other ways than through the 
articles and sections of a code or written 
policy. To be sure, steps toward im- 
provement have already been taken in 
other regions, but there has been little 
impressive progress in the industrial field. 
This is particularly true in New England, 
the region with which I am most famil- 
iar. The features of a regional forest 
practice in New England, as elsewhere, 
must develop from the joint experience 
of individuals representing many classes 
of ownership in different forest types 
rather than from a program which can be 
formally adopted in a conference. 


It is the purpose of this article to 
indicate what would seem to be common 
ground on which the farmer, the wood- 
land estate owner, the National Forest 
Supervisor, the water company manager, 
and the industrial owner may stand in 
agreement for a start in working out 
measures for perpetuating not only the 
forest resource but each his own inter- 
ests. The large proportionate area of 
industrial forests and the economic im- 
portance of the industries depending on 
these forests for their raw material make 
it reasonable that decision on many of 
these practices should rest with those who 
have a close appreciation of the problems 
of an industrial owner and how far he 
can be expected to go in the practice of 
timber culture. 


That such measures should in the first : 
place be simple and easily understood | 
is my deep conviction, and it is with: 
simplicity in view that I venture to state: 
what seems to me to be a reasonable : 
three-point basis from which there may 
develop a real forest practice in this re- 
gion. 

Cutting budgets should be based on the 
productive capacity of the land. not the 
manufacturing plant—A plant produces 
lumber or pulp in the technical sense, but 
in the economic sense, at the opposite end 
of the scale from consumption, produc- 
tion of wood is a function of the land. 
The land grows the trees, and it is there 
that production must be controlled. The 
function of the wood-using plant is to 
convert, and at the plant conversion must 
be controlled. Has not much of our 
overproduction been rather overconver- 
sion, as well as the underconsumption of 
the economists? Whatever debatable there 
may be in that, it is still the land and 
not the mill which produces the trees. 
From the standpoint of forest economics 
it appears that wood production on the 
part of the land needs stepping up if it 
is to meet the actual wood-using require- 
ments of communities and still maintain 
an adequate growing stock. The “drain” 
upon the forest I understand to be a 
reduction of the forest capital or grow- 
ing stock, which goes on even in lean 
years. That it is vastly aggravated by 
overconversion seems hardly debatable. 

Is not the only solution a correla- 
tion between mill requirements and the 
productive capacity of the land, dis- 


‘Formerly Local Manager, Brown Corporation, Riviere du Loup, Quebec. 
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NEW ENGLAND FOREST PRACTICE 


tributing the cut over a sufficiently large 
area so that the integrity of the forest 
capital is not impaired? 

A recognition of the principle of avail- 
ability zones.—It seems basic that distance 
from or availability to market must have 
a determining effect upon the intensiveness 
of the cultural measures which an owner 
may be able to adopt. Simplicity on re- 
mote areas, relative intensiveness on near- 
by areas,—these obvious degrees of avail- 
ability should be definitely recognized 
in a zoning practice. 

A recognition of the principle of selec- 
tive cutting—For northern New England 
this would set up average minimum cut- 
ting limits for each species, as for ex- 
ample 10 inches d.b.h. for spruce and 7 
inches for balsam, subject to modifica- 
tion in local application, together with 
a definite. provision for exceptions on 
those areas upon which there is a satis- 
factory stocking of advance growth, or 
upon which conditions plainly call for 
clear cutting. 

In central and southern New England, 
cutting of the larger individual trees does 
not work satisfactorily in many of the 
dense even-aged hardwood stands charac- 
teristic of the region. Here recognition 
of the principle of selective cutting would 
indicate clear cutting of relatively small 
areas of the oldest and largest timber, 
and the reservation of the young and 
middle-aged stands—a definite effort to 
favor the growing stock in these interme- 
diate age classes. 


How to Sarecuarp Younc GrowTH? 


Supplementing these three points, the 
‘safegcuarding of young growth by more 
workmanlike practice in felling, skidding, 
and swamping should be insisted upon, 
just as improved fire control should as 
a matter of course characterize our re- 
gional forest practice. These obvious 
provisions alone, if carried out in the 
proper spirit, would do much _ toward 
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keeping northern New England _ lands 
generally productive. It is recognized 
that over a great part of this area there 
is an adequate advance stocking of young 
growth. On such lands regeneration need 
not be laboriously sought by skillful cut- 
tings over a period of years. Such ad- 
vance growth is an invaluable asset to an 
owner, providing his basis for a future 
cut before the harvesting of the present 
one. It should be treated with the con- 
sideration accorded other definite assets. 


The years of effort have resulted in 
making the campaign toward fire protec- 
tion and control so effective that today 
a man who is careless in the use of fire 
faces universal condemnation. The next 
task is one which likewise may take years 
of persistent educational effort. It is to 
build up an attitude toward young for- 
est growth, among felling crews, woods 
workers, and users in general, which is 
sane and workmanlike. 


Mr. Gustave Piché once told me of a 
proposal which he had in mind whereby at 
the end of a cutting season a rating card 
would be issued ‘to each acceptable woods 
worker, based on the character of his 
work and his general attitude toward it. 
Similar in form to a union card, it would 
be issued at the indication of the woods 
superintendent and would be in the na- 
ture of a certificate of a man’s woods 
workmanship. The holder of a Grade A 
Woodsman certificate, for example, could 
expect to get preference in applying for 
a job in the future. An employer of 
woods labor would at least know that a 
man presenting such a card was a man 
with a good record. 


I believe that such a scheme would 
work to the benefit of superintendent and 
lumberjack alike, and that it would be 
taken seriously by woods workers. The 
possibilities seem to me to be obvious, 
and the opportunity great for company 
woods agents to accomplish something 
definite in raising the standard of woods 
practices to a level of common sense and 
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efficiency insisted upon in other every- 
day practices. Along with low stumps, 
small tops, and clean limbing, a woods 
inspector should insist upon a reasonable 
effort to prevent damage to young growth 
in felling, swamping, and skidding. The 
lumberjack would soon get the idea, and 
appreciate it. Some few of them do al- 
ready. 

The inauguration of the first simple 
expedients in timber culture on an indus- 
trial scale, on the everyday, routine, up- 
river operations impresses me as_ the 
most important thing in the field of for- 
estry today. Is not 95 per cent of the 
potentially commercial forest land in New 
England in private ownership? And of 
this area is not 75 per cent owned by 
industrial concerns? Need more be said 
of the importance from an _ economic 
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standpoint of this class of ownership, , 
and of the measures which shall be de-- 
veloped to perpetuate the forest resource? 
and the interests of its owners? 

Simple measures of selective cutting; 
are in effect as routine operating pro-- 
cedure on certain of the industrial for- - 
ests of the South. Cuts are being budget- - 
ed for the ensuing year calling for the: 
removal in a selective fashion of as lit-- 
tle as 1,000 board feet per acre on certain | 
sites. When, where, and under what cir- - 
cumstances will such simple beginnings : 
be made on an industrial scale in New’ 
England? 

While I was writing this I learned of | 
the death of Austin Cary. In cherishing | 
the memory of this distinguished son of 
Maine, New Englanders will do well to 
heed his teachings and his practical 
idealism. 


BRR 


RANGE OF Hysrip OAK EXTENDED 


During the summer of 1935 specimens of Saul oak (Quercus Saulii Schneid.) — 
were discovered by E. C. W. foresters in connection with stock survey and timber 
stand improvement activities at three widely separated stations in the Pennsylvania 


State Forests. 


According to the records of the Arnold Arboretum this hybrid oak was previ- 


ously reported from Roslyn and Hatboro, Montgomery County. These recent dis- 
coveries extend the known range of Saul oak in Pennsylvania 125 miles to the 


west, to a line extending from Mont Alto, Franklin County, through Monument, 
Centre County, to Slate Run, Lycoming County. 


The specimens agree with the description in “Manual of the Trees of North | 
America” by C. S. Sargent, second edition, 1926, page 302, and in “Manual of 


Cultivated Trees and Shrubs” by Alfred Rehder, 1927, page 181. 
and Rehder state that Q. Saulii is evidently a hybrid of Q. alba and Q. montana. 
The herbaria of the Arnold Arboretum and the Mont Alto State Forest were 


supplied material from these specimens. 


Both Sargent — 


Joun C. Kase, 


Pennsylvania Department of Forests and Waters. 


at Vancouver, B. 
esters who heard it. 


N this present age, when the political 
doctrine or the commercial product 
that holds the attention of the public 

ains that position by concocting a slo- 

an that catches the public fancy, the 
oor benighted logging industry in the 
acific Northwest lagged behind until the 
erm “selective logging” was resurrected 
rom out of dusty textbooks. Due to the 
act that it is an indefinite phrase with 
technical sound, it has become a fa- 
viliar word with foresters, the public, 
nd even the loggers. We are told that 
word, to make popular appeal, should 
pe one that is familiar to everyone, and 
he fact that we have had selective gear 
hifts in our cars, selectivity in radios, 
nd even in eugenics, made the term se- 
ective logging a success from the start. 
e result is that, no matter what the 
roblem is, selective logging is the answer, 
egardless of just what is meant by the 
erm. Another reason for the popularity 
of this term is the fact that you can 
xxtend a minimum amount of measurable 
facts by application of pseudo-economics 
and natural laws into a theoretical pic- 
ure that would almost convince your 
yanker. The problem, then, for the un- 
schooled and bewildered logger is to try 

o find out what this New Deal in logging 

wctually is, and what it has to offer to 

setter his financial condition and leave 
he woods in proper shape for future 

TOPS. 


THE DOUGLAS FIR LOGGER LOOKS AT SELECTIVE LOGGING 


* By GEORGE L. DRAKE! 


The following paper, first presented in substance before the Pacific Logging Congress 
C., in October, 1935, stirred deep interest at that time amongst for- 
The extraordinary lengths to which the term “selective logging” 
has been stretched in the current usage of the region is revealed in an analysis which 
to foresters elsewhere is a bit breath-taking. But the writer, a trained forester as well 
as an experienced industrial logger, is not writing with tongue in cheek. While almost 
any cutting practice may, on one ground or another, claim to be “selective,” a sound 
fundamental idea is abroad, on which, however, much careful work must be done 
before the idea will be translated into sound, definite, and practically useful woods 
practices. 


Selective logging, which implies the 
selection of the trees to be cut, falls into 
three distinct classifications. 

1. Tree selection, where the cutting is 
based on the selection of individual 
trees in the stand. This may be broken 
down again into four subdivisions: 

a. Improvement tree selection, where 
the object is to improve the stand by re- 
moving defective, decadent, and ill-shaped 
trees. Such cutting may or may not re- 
sult in a profit. 

b. Economic tree selection, where the 
trees removed are those which it is esti- 
mated will return the greatest profit. 

c. Market tree selection, whereby 
species removed are those for which the 
operator has a market. 

d. Salvage tree selection, where due 
to loss from fire, insects, disease, or wind- 
throw, individual trees are removed from 
the stand. 

2. Group selection, where small areas 
(from two to ten acres) are cut clean. 
This may again be broken down into 
subdivisions. 

a. Improvement group selection, 
where small areas are clear-cut in order 
to create favorable seeding conditions. 

b. Economic group selection, where 
the groups removed are those which it is 
estimated will return the greatest profit. 

c. Market group selection, where the 
groups removed are those for which the 
operator has a market. 


1General Superintendent, Simpson Logging Company, Shelton, Wash. 
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3 Area selection, the most commonly 
practiced form of selective logging, where 
certain areas are clear-cut, generally be- 
cause the stand contains timber from 
which a profit is anticipated, while other 
areas are left uncut because of inferior 
species, high logging costs, or unsuitable 
size. This system may also be broken 
down into three subdivisions. 

a. Improvement area selection, where 
certain areas are cut in order to remove 
decadent timber and to secure a second 
stand that will add increment rather 
than lose it, as is often the case in de- 
cadent stands. 

b. Economic area selection, where the 
areas cut are those which it is estimated 
will return the greatest profit. 

c. Market area selection, where the 
areas cut are those containing species 
for which the operator has a market. 

We thus find that the term selective 
logging does not consist of any one dis- 
tinct method, but can be practiced in 
many ways, and is not even a new theory, 
since the bull-team logger in his crude 
way practiced tree selection, and the mod- 
ern steam logger practices area selection. 
The cruiser looking over timber for fu- 
ture logging chances has often practiced 
the first step towards some form of 
economic selective logging, by recom- 
mending against the purchase of timber 
that showed little prospect of a financial 
return to the purchaser. It is therefore 
necessary that in discussing selective 
logging we tie it down to the particular 
problem at hand, and clearly define the 
particular method of selective logging 
that is adaptable to the area. Loosely 
used and in a general way, selective log- 
ging may mean little. Merely to advo- 
cate selective logging for the solving 
of the operating problems of a forested 
region, or even as small an area as a 
section, may lead only to serious con- 
fusion. 

The putting into practice of these va- 
rious methods of selective logging which 
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I have attempted to enumerate presents 
an equal number of problems as to the 
silvicultural effe€t on the remaining stand, 
the logging problem involved, the cash re- 
alization from the trees removed, and 
the slash disposal problem created. An- 
other important factor involved that must 
not be overlooked is that in the partial 
cutting of timber stands, heavy wind- 
throw often follows such cutting, with its 
resulting problem of salvaging the down 
timber, as well as that of the fire hazard, 
which in windthrown timber is often 
more dangerous than in logging slash. 


Many of the proposed systems of 
selective logging are based on the use 
of different equipment from that now in 
use. This equipment, the greater part 
of which is in excellent condition, has 
little resale value, and to junk these ma- 
chines over night would present a finan- 
cial problem that many operators frankly 
could not meet, for as our machinery 
friends will testify, to buy new equip- 
ment takes real money. 

Each of these various methods of 
selective logging creates different condi- 
tions involving phases of silviculture, en- 
gineering, and fire protection. From the 
engineering standpoint, in the actual log- 
ging under these various selection systems, 
a wide variety of equipment and methods 
of using this equipment must be consid- 
ered. The loggers of the Northwest have 
been among the foremost in the world in’ 
the trying out of new equipment and 
methods of logging best suited to meet 
their conditions, and the loggers them- 
selves have made the advances in logging 
technique and equipment that make pos- 
sible some of the selective logging prac- 
tices now in actual use. 

I have attempted in this paper to em- 
phasize the fact that selective logging is’ 
not one simple method, but rather any of 
several methods or systems that in reality 
only apply to certain definite conditions, 
and I hope that our friends who are not 
directly concerned with logging operations 


Wwill see the complexity of the selective 
dogging problem and consequently will 
appreciate, as do the loggers, the need 
for progress along sane and proven paths. 
fo date, with the exception of area se- 
flection, these methods are on the whole 
juntried and still in the theoretical stage. 
There are great possibilities for the im- 
provement of logging and silvicultural 
methods which will likely come through 
odification and combination of the va- 
rious selective systems previously men- 
tioned, but it will take time and expe- 
rience to decide just what can be accom- 
p lished. 

The fundamental idea of selective log- 
iging is sound; and there has undoubtedly 
been in the Pacific Northwest, as else- 
here, far too much sweeping, indis- 
criminate cutting, both from the stand- 
point of good business and from that 
of good forestry. Under the many differ- 
ent ways in which the idea of selection can 
ibe applied, a good deal of progress can 
ibe made in the future in this direction. 
Selective logging cannot, however, be ap- 
plied in any uniform or arbitrary fashion. 


THE DOUGLAS FIR LOGGER LOOKS AT SELECTIVE LOGGING 
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The whole idea is one of flexibility, 
which must be adapted to timber, topogra- 
phy, market, machine equipment, etc.; 
and the idea should be kept on this broad 
basis, with no attempt to convert it into 
a rule of thumb or specific restrictions 
that cannot be carried out in the region 
generally. The industry has shown thus 
far a willingness to experiment with 
methods leading to improved woods prac- 
tices, and as these methods are proved 
to be sound they will without question be 
adopted by the industry. 

The attitude of the forester and logger 
should therefore be to test out thoroughly 
these various systems under the wide va- 
riety of conditions existing in the Doug- 
las fir region, with the object in view 
of perfecting systems that will produce 
logs at a reasonable cost, leave the woods 
in the best condition for regrowth, and 
lastly not create a fire hazard that may 
offset all the favorable conditions for 
regrowth created by the logging system; 
for after all, fire is the greatest problem 
in the perpetuation of the Douglas fir 
forest. 


REDESIGNING PLANS OF COMMUNICATION FOR THE 
NATIONAL FORESTS OF CALIFORNIA 


By A. A. BROWN! anp F. W. FUNKE? 


U. S. Forest Service 


The single-wire grounded telephone line has long been the forester’s chief means of 
communication. For his purpose it has had the advantage of being simple in principle, 


low in cost, and easy to build and maintain. 


These features have made this type of 


line the long-accepted means of reaching into the back country and so of uniting scat- 


tered personnel into forest organizations. 


As the back country has receded and as 


forest uses and forest organizations have grown, the old grounded trunks have often 
remained, with the result that they became loaded with new connections and new exten- 
sions and became more and more exposed to interference from induction from power 
sources, so that difficulty in “getting through” was often experienced at critical times. 


MMEDIATE need for a planning study 
| to design a correct and balanced pat- 

tern of communication, and to fit it to 
the needs of each individual Forest organi- 
zation, was given emphasis by the comple- 
tion of region-wide fire detection plans, 
which required many new lookout stations 
at a considerable financial investment. To 
realize the expected returns from improved 
fire detection, satisfactory communication 
must be provided. The writers were given 
the task of devising a way of doing the 
job.? 

Few guides existed that would permit a 
definite test of the capacity of a Forest 
communication system to meet the require- 
ments of peak loads in fire business or of 
the individual capacity of any telephone 
circuit to give service. Our first task, then, 
was the development of such guides. This 
took the form, first, of setting up model 
patterns to fit the needs of two contrast- 
ing types of Forest organization, and, sec- 
ond, of developing a measuring stick of the 
capacity of individual circuits, either ex- 
isting or proposed. 


‘California Forest and Range Experiment Station. 


ADMINISTRATIVE MODELS 


In National Forest fire control organi- 
zations of the California Region, two the- 
ories of administrative control exist. Both 
have inherent advantages and disadvan- 
tages. These are known as the centralized 
and the decentralized types of Forest or- 
ganization. In the former the Supervisor’s 
office acts as the central clearing house of 
all fire activities; in the latter, each ranger 
headquarters serves this function and the 
Supervisor’s office takes the role of cen- 
tral dispatching agency in emergencies 
only. Without discussing the relative mer- 
its of each, it seems probable that both 
types and combinations of them will con- 
tinue permanently. 

It is apparent that each type, strictly 
carried out, has very different require: 
ments in communication needs. In a cen- 
tralized system it becomes important that 
every fire control station on the Forest be 
within immediate and unimpeded reach of 
the central dispatcher. This means long 
through trunk lines to headquarters; ab- 
sence of switching stations, elimination of 


—— 


*Specialist in Fire Equipment Development, Region Five. 
*Assisting throughout the whole planning study was George S. James, junior engineer. He coi 


tributed very materially to carrying it through to success. 
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private connections, and more exacting 
provisions against overloading, since in 
such a set-up it becomes important that 
intercommunication between main trunks 
through switch at headquarters be feasible. 

In the more decentralized system, re- 
quirements are less exacting. A clear 
trunk to each ranger headquarters is neces- 
sary, but can be operated through switches 
jat ranger headquarters to the more distant 
stations. Within each ranger district a 
centralized system is set up on a small 
scale. Many local lines can be fully load- 
ed and dead-ended at the ranger station. 
Others must provide enough reserve only 
to permit communication when connected 
with each other through switch, or with 
the trunk to Supervisor’s headquarters. 
This procedure is facilitated by switching 
off other lines. A single trunk to the Su- 
pervisor’s headquarters thus acts as the 
outlet for all local lines, which is fre- 
quently satisfied by existing commercial 
circuits. The visual distinction is that of 
a single central hub for the centralized 
system as compared to several hubs loose- 
ly connected to a central focus (the Su- 
pervisor’s office) in the decentralized 
system. 

In practice the communication needs of 
an individual Forest seldom met either 
formula exactly, yet these distinctions 
served to set up administrative models 
and to focus attention on the balance re- 
quired to meet the distinctive needs of any 
Forest unit studied. 

In general the centralized system is 
most needed on Forests where major forest 
fires are a constant threat, but is best 
adapted to Forests in which the headquar- 
ters location is the natural central focus 
of the Forest territory and its business. 
Consequently, both need and feasibility 
dictated the form of organization for 
which the communication system was pat- 
terned. Where feasibility dictated a de- 
centralized scheme, features of the more 
centralized scheme were often incorpo- 
rated so that more centralization may be 
built up as future changes dictate. 


A Unit or MEAsuRE For CIRCUITS 


With a clearer idea of model designs 
underlying Forest communication systems, 
the next step was that of giving thought 
to the means of creating these designs. One 
particular difficulty was the lack of agree- 
ment existing as to what was a workable 
telephone circuit. Long habit had often 
produced a “telephone voice” which could 
override a considerable noise level. Other 
voices were less successful. The need was 
apparent for a definite unit of measure of 
the capacity of individual telephone cir- 
cuits that would be adaptable to both ex- 
isting and proposed circuits and would be 
independent of personal opinions. 

The nearest approach to such a unit of 
measure is the decibel, adopted by tele- 
phone engineers for measuring the capac- 
ity of voice transmission over metallic 
circuits. The decibel has evolved from the 
efforts of speech-transmission engineers to 
develop a measure or relationship of 
sound sensation to electric power ratios. 
In this problem sound becomes a com- 
modity to be transformed and transported 
from producer to consumer through the 
medium of a wire and various auxiliary 
apparatus. This simple conception was 
ideally adapted to the planning work. 

From.this point of view every piece of 
equipment in the circuit, the wire includ- 
ed, represents a gain or loss in the power 
level of the transmission, depending on the 
resistance offered to the power which must 
carry the speech from its source to its 
destination. Consequently, a means of ac- 
curately measuring these gains or losses 
permits the definite determination of trans- 
mission capacity and removes the prob- 
lem from the field of qualitative descrip- 
tion and personal judgment determina- 
tions. It offered the best means of direct- 
ing the judgment in building toward the 
administrative models. 

The decibel is based on a logarithmic 
relationship. If, in a uniform telephone 
circuit, the power level is measured one 
mile from the source, a certain loss in the 
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level is apparent. The situation may be 
expressed as a ratio between the power at 
the source and that measured one mile 
from it. If at further points along the 
line further ratios are set up, the relation- 
ship assumes the form r to the nth power 
at n miles. That is, the power ratio is an 
exponential function of the length of the 
circuit. This relationship is reflected di- 
rectly in the sound level it carries. It is 
therefore possible to treat sound level 
values as simple exponents referred to a 
common logarithmic base. The base of 
the decimal system is the “bel.” For con- 
venience, one-tenth of this value, which is 
close to the smallest step in loudness per- 
ceptible to the ear, is taken as the unit, 
hence the “decibel.” 

These sound-level values, once deter- 
mined, are simple of application. If the 


‘ratio of the two-power values is greater 


than unity, there is a positive gain and a 
plus exponent; if they are less than unity, 
there is a loss and a minus exponent re- 
sults. Accordingly, gains or losses in db 
(decibels) may be added algebraically to 
obtain sound level values. In _ practice, 
this means the assigning of db values to 
all the features of a circuit that contribute 
these gains or losses. 

These gains or losses as originally com- 
puted referred to a standard reference 
power level with the db values above or 
below this level. As used in the plans 
described, an arbitrary range in power 
levels was used. That is, a total allow- 
able loss or load factor of 31 db was set 
up as the maximum dissipation of power 
level, with its loss in speech transmission, 
that not only would permit dependable 
talking service but also would maintain a 
reasonable reserve for emergency or inci- 
dental circuits. 

Little attention has been given by com- 
mercial telephone engineers to the prob- 
lems of the grounded circuit. It was neces- 
sary to adapt available research data to 
the single grounded line and to modify 


the system of decibel ratings. From an 
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intimate knowledge of the equipment ana 
facilities in common use on the Califor 
nia Forests, a set of decibel losses assign: 
able to telephone installations and switche: 
was set up. These lack a scientific basis 
but tests of the resulting ratings of exist 
ing telephone circuits against the Fores: 
Supervisor’s judgment on several of the 
Forests demonstrated that they were suffi 
ciently dependable for the purpose. The 
decibel losses used are shown in Table 1 


OTHER CRITERIA USED 


Planning standards on these two bases: 
first the general administrative model o1 
framework of the Forest system as a unit 
then individual circuit load standards fo1 
each line of the system, contributed mos 
to a new and systematic method of pro 
cedure. Many other specifications, how 
ever, entered into the revamping of eacl 
plan. 


The more important of these were: (1) 
the elimination of static interference, botl 
existing and potential, by eliminating olc 
high resistance wire, by replacing nois) 
grounded lines with transposed metallic 
circuits, or by using rights of way free o 
interference; (2) reduction of delay ir 
fire communication; (3) reduction of wir 
mileage by use of the most direct routes 
(4) rerouting of telephone lines a mini 
mum distance away from certain highway: 
to meet aesthetic objections; (5) selection 
of telephone rights of way along existin; 
or planned roads to eliminate foot main 
tenance; (6) clearing of important trunk 
of cooperator connections by elimination 
or segregation; (7) consolidation of head 
quarters systems to reduce load: (8 
avoidance of bridging commercial ex 
change areas; (9) checking feasibility 
new agreements with commercial com 
panies to permit best functioning of plan 
and (10) setting up adequate provisio: 
for intercommunication between adjoinin 
Forests and cooperative agencies, and joir 
planning of State Division of Forestr 
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circuits, the better to meet separate and 
cooperative needs in “front” country 
along National Forest boundaries. 


Many of the specifications designed to 
meet existing problems and to eliminate 
long-standing administrative difficulties are 
more specific and grew with the job. Curi- 
ously, every distinctive feature of each 
Forest unit in organization, business, to- 
pography, history, geography, local in- 
habitants, climate, and forest cover seemed 
to be reflected in some way in its commu- 
nication system, and each specification had 
to be reexamined in each case in the light 
of these distinctive features. The common 
standards served, however, to give order 
and direction so that distinctive needs and 
problems modified, but did not control or 
confuse, the planning objectives. 


PLANNING PROCEDURE 


With this basis for the plan set up, 
most of the qualitative specifications which 
have been mentioned were developed 
through the working out of two model 
plans. These plans were for the Eldorado 
and Plumas National Forests, represent- 
ing, respectively, decentralized and cen- 
tralized types of administrative organiza- 
tion. The general procedure was to go to 
each Forest and work out the plan of de- 
velopment at the headquarters. Compara- 
tiyely little field work in the Forest itself 
was attempted. 

The first step was a thorough study of 
the existing Forest communication system. 
A complete and up-to-date picture of it 
was obtained by compiling it in bold, 
heavy outline to one-half-inch scale or 
more on a copy of the Forest map. This 
map alone usually attracted the Super- 
visor’s attention to faults and inconsis- 
tencies that had not previously been im- 
pressive. As soon as it was completed, 
decibel ratings were computed for each 
circuit of the system, and the system as a 
whole and by individual circuits was dis- 
cussed in considerable detail with mem- 


fal 


bers of the Supervisor’s office. For the 
system as a whole the discussion sought 
to develop its history, to define the out- 
standing problems, and to determine the 
plans already made to meet these prob- 
lems. For individual circuits and _proj- 
ects, the class, mileage, present value, con- 
dition of wire and poles, and present 
functioning were determined. To com- 
plete the picture, data on commercial and 
private telephone circuits and power line 
rights of way, both within and adjacent to 
the Forest, were separately assembled, 
and the Forest map showing existing and 
planned roads was set up for constant 
reference. 


TABLE 1 
DECIBEL RATINGS ASSIGNED TO TELEPHONE LINES 


; Decibel rating 
Unit or load-weighting factor) 


1 mile grounded linet 0.20 db loss 
1 mile metallic line?___ 0.0417 db loss 


Bachiadus cra en eee 1.00 db loss 
Each tap or leg... 1.00 db loss 
Each repeating coil... 0.50 db loss 
Racha switch a= eens 0.50 db loss 
Receiver off hook® 3.00 db loss 
Transmitter in use... 2.00 db gain 
Through exchange (power) 5.00 db gain 


"For all practical purpose this can be called 
a straight line function up to approximately 60 
miles of grounded line. Greater distances in- 
volve losses due to attenuation and the natural 
building up of the minor losses which in shorter 
mileages are not so prominent. This in part de- 
pends upon location of the line, whether on ridge 
tops or in canyons, and the local conditions of 
the country or Forest. 


°As in the case of grounded circuits, great 
lengths of metallic circuit will introduce the 
losses due to attenuation. The distance of course 
is much greater, about 300 miles, before the 
losses mount at a greater rate, since in the 
metallic circuit the static and electric induction 
can be transposed out of the system. In grounded 
circuits, noise continues to build up until it is 
impossible to carry on conversation. 


%Commonly called “rubbering.” This is not a 
straight line function, but one of a logarithmic 
nature. A circuit may have a reserve of 10 db 
in load rating. With no “rubbering” this reserve 
should give very satisfactory communication, but 
if three receivers are off their hooks somewhere 
on the circuit, it will be necessary to speak 
loudly or very nearly shout to carry on conver- 
sation. 
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When all these data, which must be con- 
sidered in a communication plan, had 
been assembled, they were organized as of 
two classes: (1) that subject to change or 
modification through the planning work, 
(2) that fixed by independent factors or 
circumstances to which the plan must be 
adapted. The map of the existing system, 
previously described, combined factors of 
both classes. The overlays, showing com- 
mercial telephone and power lines, and 
the map, showing existing and proposed 
roads, were entirely of the second class. 
The next step in procedure, then, was the 
separation of the data on the existing sys- 
tem map on this basis. Accordingly, a 
new map of the Forest, usually on one- 
half-inch scale, was prepared to show all 
Forest headquarters and the identity of all 
points within or adjacent to the Forest 
which must be served by communication. 
Boundaries of ranger districts as well as 
National Forest boundaries were shown 
on this map. Then the map of the exist- 
ing telephone system was laid aside, and 
using this map as a base, with the over- 
lays and road map as reference, a model 
scheme of communication was first of all 
set up without reference to the existing 
system. When the main features of an 
ideal system had been fairly well fixed in 
this way, attention was then given to the 
actual arrangement and condition of the 
existing communication improvements on 
the ground. 


Each circuit of the existing system was 
studied, giving attention first of all to 
whether or not it was overloaded, then to 
its function in relation to the system, then 
to any evidence of its failing to meet the 
various other specifications which have 
been enumerated. When this had been 
done, the particular circuit was either 
transferred bodily to the new system, re- 
vised in standard, changed in routing, or 
combined with other circuits, as seemed to 
be dictated by the facts. Particular at- 
tention was given to the decibel losses 
represented by its load. 
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For example, a grounded line 40 miles 
in length, carrying 16 telephones, 6 taps 
and 2 switches, would have the following 
decibel rating: 40 miles grounded line 
10 db; 16 ringers, 16 db; 6 taps, 6 db: 
2 switches, 1 db; a total decibel rating o1 
33. Obviously, an excessive amount o; 
listening in on such a line would make 
its service very poor, and if it was an imi 
portant trunk in the communication sys 
tem, a lightening of the load would be the 
first prerequisite to its acceptance in th 
new plan. 


Attention was given as to whether the 
trunk was the most logical connection be 
tween the termini concerned. For exam 
ple, did it connect an important lookou 
directly with his dispatcher, or a fir 
guard to his supervising officer? Ques 
tions in regard to the right of way wer 
raised. Was it the most direct route: 
Could it be easily patrolled in mainte 
nance? Were there any particular difh 
culties in the annual maintenance due t 
snow banks or snag areas that might re 
quire a complete rerouting? Was the wir 
in need of replacement? Such points a 
these were checked against every circuit i 
the old system, and the revisions and ney 
projects gradually took form on the pre 
posed system map. At times, when ther 
were questions of the proper relationshi 
of a particular circuit to the final systen 
they were withheld from further consic 
eration until the complete picture ha 
been otherwise assembled. 


The problem of static interference 
loomed as one of the major difficulties i 
the existing telephone systems. The elim 
nation of this interference was one of th 
major needs affecting the design of tk 
plans. It was necessary to treat it as 
separate problem of individual circuit 
independent of the decibel ratings. Sine 
induction and static can be transposed ¢ 
drained out of metallic circuits, and sin 
several circuits can be carried on tl 
same poles without causing intercircu 
interference, metallic systems were d 
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signed for important trunks and for sec- 
ondary circuits which of necessity trav- 
ersed zones of interference. By means of 
metallic and phantom circuits it was pos- 
sible to pick up and bring in to Forest 
headquarters a maze of radiating ground- 
ed circuits in a feeder type of system using 
only a few main trunks. These main 
communication trunks could be placed on 
the most logical rights of way regardless 
of the presence of transmission lines and 


| other sources of difficulty to grounded cir- 


cuits. Often it was found possible to ob- 
tain cooperative agreements whereby new 
Forest Service circuits could be carried on 
commercial poles without charge. 
Probably the most troublesome single 
problem encountered was that of provid- 
ing at reasonable cost for a continuance of 
telephone service to cooperators who had 
long depended upon the Forest Service 
system for their own communication fa- 
cilities. It was often found necessary in 
such cases to duplicate the original cir- 
cuits so as to provide a clear through- 
trunk for Forest Service business, and to 
avoid scrupulously the linking of two 
commercial exchange areas. This prob- 
lem in itself has many ramifications. 
The number of switching stations was 
held to a minimum, and all were elimi- 
nated from circuits where permanent pro- 
visions for switching could not be set up. 


None was permitted between a lookout 


and his dispatcher, and, though no attempt 
was made to duplicate satisfactory com- 
mercial facilities, the need of prompt serv- 
ice for fire communication often made it 
necessary to cross commercial exchange 
areas and to close gaps, to avoid routing 


local forest business through a long series 


of commercial exchanges. 
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CONFERENCES ON PLANS 


When a plan had been completed in 
this way and subjected to check from the 
point of view of cost, adequacy, adminis- 
trative desirability, effectiveness in fire 
control, and the proper reserve and bal- 
ance to provide for future development, it 
was brought into the Berkeley office and 
put in form for presentation at a final 
conference. Where problems had arisen 
involving questions of policy, such as the 
future administrative boundaries of the 
unit, or questions of the appropriate de- 
gree of centralization to meet fire control 
needs, alternative plans were presented.* 
At these conferences representatives of the 
Supervisor’s office, the Regional Forester’s 
office, and interested cooperative agencies 
always participated. Through the study, 
developed along the lines described, it 
was possible to define clearly the existing 
communication problems and to present 
accurately the cost and significance of the 
proposals set up to meet them. In this 
way experienced judgment could be ap- 
plied to well defined issues, and definite 
decisions could be reached. These con- 
ferences were a distinctive feature of the 
planning work, adapted from the detec- 
tion planning project which had pre- 
ceded it. 

At the conclusion of the conference, a 
final report was written covering the ap- 
proved plan as finally set up. A descrip- 
tion of each trunk in the plan gave its 
function, the details of its standard, its 
decibel rating, and any particular circum- 
stances that entered into its recommenda- 
tions. This final report, with the maps, is 
the basis on which telephone line con- 
struction is now going forward. 


‘The rapid development of Forest Service high frequency radio equipment gives great promise 


of extending on a flexible 


described, it was assumed that it would supplement rather 


means of communication everywhere in the Forests as needed. In the plans 


than supplant the main telephone network, 


and that the ultra-high frequency band would be of most general application. On such assumptions 
many provisions were incorporated for the substitution of radio to avoid heavy telephone investments 
for short-season use, and often for intercommunication between administrative units. For the period 
during which they will be depreciated, the proposed investment in telephone systems appeared well 


justified on California National Forests. 
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Score OF PLANS 


Some idea of the scope of these plans 
may be obtained from the following sum- 
mary. “M” indicates metallic circuit, “G” 
grounded circuit. 

Total mileage old systems used: 980 
M; 4,172 G. Of this, 400 miles of both 
classes are being reconstructed. 

Total mileage of old system abandoned: 
50 M; 1,280 G. 

Grand total in new systems, National 
Forests: 3,028 M; 5,803 G. 

In the new construction the following 
mileage by classes is provided: 1,088 
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miles single metallic, of which 131 mile: 
are on commercial poles; 279 mile: 
double metallic; 10 miles triple metallic 
262 miles phantom circuit; and 1,604 
miles of single grounded line. Thi: 
amounts to a program of construction or 
the California National Forests of 5,31 
wire-miles, which is rapidly nearing com 
pletion, and an additional 1,121 wire 
miles set up for the State Division o: 
Forestry in the same program. As maj 
be noted, the net effect was the conver 
sion of many of the key lines to metallic 
circuits, though the grounded circuit i: 
still prominently in the picture. 


EFFECT OF REPEATED GROUND FIRES UPON STUMPAGE 
RETURNS IN WESTERN WHITE PINE 


By EK. F. RAPRAEGER 


Northern Rocky Mountain Forest and Range Experiment Station 


HEN Lewis and Clark made their 

WW historic trip to the Pacific Coast 

in 1803-05, they journeyed over 
the Lolo trail and across the crest of the 
Bitterroot Mountains in Idaho and _ the 
western white pine country of the Clear- 
water. There they saw an area which con- 
tains the largest body of loggable white 
pine timber remaining in the United 
States today. A considerable amount of 
the Clearwater timber is young and from 
120 to 150 years in age. Thus it can 
be surmised that when Lewis and Clark 
crossed the Bitterroots they saw, besides 
Virgin pine, an area of seedlings and sap- 
lings which had taken root in vital soil, 
probably after a severe fire. 

Many fires have burned in the Clear- 
water country of Idaho in the century 
and more since Lewis and Clark visited 
there. Some killed millions of board 
feet of timber, while others did little 
damage; and certain fires may have been 
beneficial. The beneficial effects follow 
fires which, in the process of destroying 
decadent forests, create conditions more 
favorable to the regeneration of high- 
value white pine than to that of other 
species. 

When western white pine trees are killed, 
the loss is likely to be entire unless sal- 
vage gets under way immediately. Brad- 
ner and Anderson! have stated that tim- 
‘ber logged more than two years after 
death is seldom handled at a profit. Less 
apparent, however, are the losses in a 
stand which escaped the full force of the 
flames and, after the fire has passed on, 


1930, 
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still retains its identity as a stand of 
living merchantable timber. Many of the 
defects in these living trees have their 
origin with fire. 

Some merchantable stands in the Clear- 
water country have been scorched and 
scarred by repeated ground fires which 
crept along lazily, killing only scattered 
trees, but often damaging others. Fires 
of such light intensity have been rare 
since 1917, when a period of drought 
began; they were probably commoner 
in earlier years, when summer precipita- 
tion was better distributed. The occur- 
rence of light ground fires is indicated 
on living trees by fire scars. Informa- 
tion on dates of fires can be obtained 
when the trees are felled by tracing these 
scars back to the year of their origin. 


THE AREA STUDIED 


In 1935 information on the dates of 
past fires and fire damage was obtained 
for some western white pine timber on a 
plot near Orofino, in Clearwater County, 
Idaho. The purpose in establishing the 
plot was to obtain information on stump- 
age conversion values for pines of differ- 
ent sizes and qualities; but the oppor- 
tunity to study fire history and fire dam- 
age was so excellent that this also was 
done. The dates of known fires on the 
Orofino plot are as follows: 1782, 1802, 
1827, 1847, and 1852. What the causes 
of these fires were no one knows. They 
may have been started by lightning or 
Indians, and in later years by trappers. 


Bradner, M., and I. V. Anderson. Fire-damaged logs—what is the loss? The Timberman 31:7. 
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That the stand exists today is proof 
that the fires were not very severe. The 
plot averages 141 years in age (see Table 
1), and yet after passing through the 
five fires it has remained merchantable 
and of considerable economic value. A 
close examination, however, shows un- 
mistakable evidence of damage from fires. 
The evidence consists of fire scars and 
catfaces, decays, limbiness, under-stocked 
areas, and reduced yields. 


FirE AND Many-AGEDNESS 


It was somewhat of a surprise to dis- 
cover the range in age among the white 
pines on the plot. Quite often the white 
pines in a stand are about the same age, 
having established themselves within a 
few years after fire swept through the 
former forest. The youngest pine on the 
Orofino plot is 90 years of age, and the 
oldest is 195 years, not including one 
345-year old veteran. Thus regeneration 
extended over a period of 105 years. 
There is considerable evidence that the 
present stand was originally even-aged. 
In later years when fire destroyed patches 
of timber the burned areas seeded in from 
the sides, and the resulting reproduction 
grew even-agedly in the midst of trees 
which were also even-aged but of the 
original age class. After succeeding fires 
the performance was repeated, and the 
end result is a motley array of ages. 


Scars suitable for tracing a fire back to 
the year of origin were not easy to find. 
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Many trees were not visibly scarred; oth. 
ers were scarred but if decay had followed. 
as usually was the case, the rings could 
not be counted. When a scar suitable 
for counting was found, it was noticed 
often that the tree had been quite young 
(between 25 and 50 years in age) at the 
time of fire. Trees older than 50 years 
usually escaped scarring; trees younger 
than 25 were quite frequently killed out- 
right, and no evidence of their existence 
remains today. 

The average age of trees showing fire 
scars is given in Table 2 for the five 
different fires. 


Loss FROM UNDERSTOCKING 


There are a number of blank spaces 
(understocked areas) on the plot which 
undoubtedly resulted when fires killed 
trees which were later replaced with 
brush. This understocking came about 
when seedlings were consumed in_ the 
fire, when poles and saplings were girdled. 
and when sawlog timber died from in. 
juries. There are other spots which. 
though rendered barren, restocked in latez 
years with trees that are living today 
and make up the younger age classes 

To the logger who utilizes white pine 
timber, understocking is something be 
sides a forestry concept. It takes mone} 
out of his pocket to log in understockec 
stands. It costs him as much to buile 
railroads, motor roads, chutes, or othe 
logging improvements in an understockec 


TABLE 1 
TUE OROFINO PLOT 


Location 


Area 


Range of tree (western white pine) diameters on 


plot 


Sec. 29, T. 37 N., R. 4 E., Clearwater County 
daho . 
19.2 acres 


Up to 35 inches d.b.h. 


Number per acre of western white pine trees over 


9.6 inches d.b.h. 
Gross volume per acre, western white pine 
Gross volume per acre, all species 
Age of youngest pine 
Age of oldest pine 


Average age of pines on plot 


46.3 

27,030 board feet 

47,153 board feet 

90 years 

195 years (exclusive of one 345-year old vel 
eran) 

141 years i 


ist today. 


REPEATED GROUND FIRES 


area as in an area where the ground is 
fully productive, with heavier stands per 
acre. 


Understocking and reduced yields go 
hand in hand. Yields (total net growth) 
have been reduced because of barren or 
understocked spots, by loss of the volume 
of killed trees, and by lower growth rates 
in injured trees. 


Just what the reduction in volume has 
amounted to during the last 141 years be- 
cause of understocking and reduced rate 
of growth is not altogether a surmise. It 
is known’ that when such a stand is even- 
aged and well-stocked it should yield a 
volume of 70,000 feet per acre, Scribner 
Dec. C gross scale, in trees 12.6 inches 
in diameter and larger. With managed 
stands of the same age, perhaps 56,000 
feet per acre (80 per cent stocking) 
could be expected over large areas. The 
difference between 56,000 feet per acre 
and 47,000 feet amounts to 9,000 feet per 
acre, and might be called a deficit re- 


sulting from lack of protection during 


the early life of the stand. 
Thus somewhere in the dim past is 


hidden the full story of 9,000 feet of 


timber (perhaps more) which does not ex- 
Whether the timber ever 
reached the sapling stage or whether it 


TABLE 2 
AVERAGE AGE OF TREES SHOWING FIRE SCARS* 


2 fo) ges 
eee oe aor & 

o 28, Boa S28 Se ee 
oe B23 He? #REF® BAROE 
Abe Se eC Ti aaah ee 
ms Zsaed Zhe ested sors 
1852 83 3 123 40 
1847 88 7 134 46 
1827 108 12 145 37 
1802 133 11 168 35 
1782 153 3 180 27 
Total and average 36 38 


1The age of the trees was determined in 1935. 


*Haig, Irvine T. Second-growth yield, stand, 


U. S. Dept. Agric. Tech. Bull. 323, 67 p., illus. 
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was destroyed by fire or other agencies 
in infancy or maturity is something no 
one will ever know. The value of this 
shortage can be estimated as $32.40 per 
acre, assuming that 60 per cent by volume 
(5,400 feet) is white pine with a stump- 
age value of $6 per thousand feet. 


Loss From Decay TRACEABLE TO FIRE 


Much of the decay affecting the pines 
in the stand is traceable to fire scars 
through which the spores of wood-de- 
stroying fungi gained access to the heart- 
wood. Stump rots and other decays, or 
closely related defects which seemed to be 
of fire origin, amounted to slightly over 
2,100 feet, log scale, per acre, or 7.8 
per cent of the total pine volume. Some 
butt logs were so badly decayed that they 
were totally unfit for lumber. In 26 
per cent of the pines, by number, long- 
butts were cut to eliminate strictly cull 
material. Since the labor expended in 
making these extra cuts produced nothing 
but worthless logs, an increase in log- 
making costs resulted which amounted on 
the average to 12 cents per thousand 
feet, or $3 per acre. 

Obviously -enough, the figure of $3 is 
an extra cost originating with fire and 
the follow-up fungi. Likewise, the volume 
of cull material (2,100 feet per acre) is 
a direct result of fire. If appraised at 
$6 per thousand feet, the loss per acre 
because of this cull amounts to $12.60. 
Thus the combined loss is $15.60, which 
amounts to 11] cents per acre per year dur- 
ing the life of the 141-year old stand. 


Loss FROM ROUGHNESS IN TREES 


The presence of fires also explains why 
some trees on the plot are limby, rough, 
and thus unsuitable for the better grades 
of lumber. These trees lack the slender, 


and volume tables for the western white pine type. 
1932. 
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symmetrical bole and small branches 
which are so characteristic of close- 
grown, even-aged western white pine. This 
even-agedness combined with fuller stock- 
ing results in a superior development of 
the bole because the trees, in close com- 
petition with each other, grow to greater 
heights and produce longer clear lengths. 
From such trees high-grade logs can be 
obtained and, likewise, high-quality lum- 
ber. 

The limbiness which characterizes cer- 
tain trees is undoubtedly a result of fires 
which burned on the plot when the trees 
were young and before they had pruned 
themselves. Such young unpruned trees 
as grew on the fringes of the burned area 
were relieved from considerable competi- 
tion for light and root space when their 
neighbors were killed or dying. Under 
these changed conditions the lower 
branches persisted and caused the bole 
to remain rough. 


Since rough, limby trees produce poorer 
lumber, they have a lower stumpage 


JOURNAL OF FORESTRY 


of roughness: 
thousand feet: 
acre. 


value. The loss because 
is estimated at $0.25 per 
for the pine, or $6.75 per 


RECAPITULATION OF LOSSES 


Three causes of loss have been de-: 
scribed, namely, (1) understocking and 
reduced yields, (2) decay traceable to 
fire, and (3) roughness in trees. These 
losses are summarized in Table 3. The 
total loss amounts to $51.75 per acre, 
or to 37 cents per acre per year during 
the average life of the 14l-year old 
stand. 


The important point about these losses 
is that they originated when ground fires 
crept along through the forest. The 
figures show that even such light fires as 
these reduced the quantity and quality of 
timber on the plot considerably. Evi- 
dently complete protection from fire is 
essential from infancy to maturity if the 
aim is to grow western white pine of 
high quality. 


TABLE 3 


ESTIMATE OF LOSSES ORIGINATING FROM FIRE IN THE WHITE PINE TIMBER ON THE OROFINO PLOT 


Loss per acre 
per year during 


Value loss average life of 
Loss from Volume loss per acre per acre pe 
Bd. ft. Scrib. Dec. C rute Doll 
1. Understocking 5,400 ft. western white pine.__ 32.40 wn 
and reduced 3,600 ft. associated species _____ 
yields 
2. Decay traceable 
to fire 2,100 ft. west hite pi 
euRocctinted ia estern white pine = 12.60 0.09 
_ 5 6.75 0.05 
ota 51.75 0.37 


"The average age of timber on plot was 141 years. 


A NOTE ON GERMINATION METHODS FOR CONIFEROUS SPECIES 


By N. T. MIROV 


California Forest and Range Experiment Station 


Who chariotest to their dark wintry bed 


..O thou 


The winged seeds, where they lie cold and low 
Each like a corpse within its grave, until 
Thine azure sister of the spring shall blow 
Her clarion o’er the dreaming earth— 


ERMINATION tests of coniferous 
2 seeds are performed by foresters 

either for some immediately prac- 
tical purpose, such as estimating the 
amount of seeds to be used in a nursery, 
or with the aim of solving some research 
problem, such as the influence of various 
media on the reproduction of a stand by 
seed. In both cases a similar procedure 
is commonly used. The seeds are sown 
in flats in a greenhouse or put in a ger- 
minating oven which might or might not 
have been “adopted by the Association of 
Official Seed Analysts” (3). The ger- 
mination methods used by agronomists 
are perfectly good for the cereal and 
vegetable seeds with which they work. A 
fact that seems to be completely disre- 
garded by many, however, is that there is 
a great difference between the germination 
behavior of cereals and vegetables on the 
one hand and of forest trees on the other. 
While seeds of the former usually give 
satisfactory results when sown in a green- 
house or in a germinator without other 
preceding treatment, the seeds of the lat- 
ter, under similar conditions, often behave 
erratically or even fail to germinate at 
all. This is especially true in the case 
of coniferous trees. 

It therefore does not follow that forest- 
ers should use the agronomists’ methods 
without a critical consideration of their 
suitability for the germination of forest 
tree seeds. 

One of the major factors in the differ- 


—SHELLEY. 


ence above noted is that, under natural 
forest conditions in temperate climates, 
between the time of shedding seed in the 
fall and germination the following spring 
there is a more or less prolonged period 
of low temperatures supplemented by 
abundant moisture in the ground. Ac- 
cordingly, in the artificial germination of 
coniferous seeds (and this is also true 
for many: broadleaf species), this natural 
pregerminative chilling or stratification is 
often desirable and sometimes indispen- 
sable. 
conifers seems to indicate that while Jef- 
frey, ponderosa, lodgepole, Monterey, and 
some other pines can be germinated well 
without stratification, nevertheless stratifi- 
cation always gives a higher and more 
rapid germination. 

There is, again, a large group of coni- 
fers in California, of both high and low 
elevations, which do not germinate nor- 
mally unless stratified. It should be borne 
in mind that occasionally a lot of seed of 
a normally refractory species yields fair 
results even when germinated by conven- 
tional methods, but this is an exception 
rather than a rule, and there is always 
a possibility that the seed does not dis- 
play its best germinating capacity. Wake- 
ley (7) found this to be so in the case 
of slash pine. If germination of a species 
is not prompt, but rather scattered over 
a long period of time, it is a good indi- 
cation that the seed needs stratification. 


Our experience with California 
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According to Nichols (4), there are ture should not be confused with stratifi- 
some trees (as Magnolia grandiflora) cation, which calls not only for a low, 
where germination is decidedly lower in temperature but also for the presence of! 
seeds which have been exposed to low a moist medium. 
temperatures, as compared with the er An interesting example which occurred | 
ventional method ; but the conifers, at jn the author’s practice deserves special 
least those of California, do not seem to cay © RHO Ooeealonias we | 
belong, in this group. Even oe spline seeds were put in a covered jar and kept 
growing in warmer parts of this country at 40°F... Exéry’ year ‘a sapien 
respond to the stratification treatment ; at y ‘ ri ; 4 
(Barton) (1). A few examples from our seed was at et inl i the jar an 
experience will illustrate this point. piarmnenrs pti Ei cee on 

Blisstablesshowarthat)straigntygermina Table: fh 1935 the writer fabsteie 


Boece note tellethos whole Se ane the results. These are given in Table 2. 
that unless the seeds are previously 


chilled to imitate the natural conditions 
erroneous results may be obtained. 

It should be kept in mind that the 
mere storing of seeds at a low tempera- 


It was rather difficult to derive any con- 
clusion from this row of figures, but at 
least the last test showed that germination 
of the seeds after 6 years of storage 
amounted to 28 per cent. In order to 

opel see how reliable this figure was, a cut- 

COMPARATIVE GERMINATION OF UNTREATED AND ting test of the seed was made. It showed 
OF STRATIFIED SEED, CERTAIN CALIFORNIA SPECIES that the embryos in the majority of 
Germination percentages the seeds were brittle and considerably 

Stratified shrunken, so as to leave an air space be- 

for 3months tween them and the endosperm. The endo- 


Species Untreated at 40° F. 5 

Minho 6 44 sperm itself was shrunken and partly dis- 
Libocedrus decurrens._. 28 76 colored. Briefly, the cutting test did not 
FUNUS CUT CV Eee 53 61 . * : = 

cl AS Nael he aae mca 38 oo supply the information desired in regard 
Pinus monophylla pa Ba ee 12 49 to the viability of the seed. ; 
Pi is d gets dS Lee 

ae) ae hie Faas e Ee A staining test? revealed the fact that 
Pinus torreyana 28 64 at least 90 per cent of the embryos were 
Sequoia sempervirens 17 25 alive and potentially capable of germina- 


"A seed storage experiment initiated b iggi i i 
y the late H. W. Siggins, Junior Fores j 
Forest and Range Experiment Station. ogee Bs ae 


*The staining test (5) is based on the fact that living ti i i 
dyes dissolved in water, whereas dead cells absorb them vuidily., The aceiéare derived ata a 
er coat and soaked in water over night, and the embryos are then easily removed. They are then put 
in 1:2000 solution of indigo carmine for two hours, rinsed in water, and the degree of staining is 
observed. Since the embryos lose their viability gradually, there might be in a representative ae 
Pt fete rites all degrees of staining; live’ embryos are not stained at all save in the 
PI see ta ee ee ba es, s spretne during the extraction; dyeing of embryo tissues 

( of the embry i i 
the stained spots might be scattered all over the Shader atin bone cae ae thee “deal 
are stained all over in brilliant blue color. Each species has its own peculiarities het re em- 
bryos are stained, and it is advisable to do some preliminary experimental work before the stain- 
ing ve is applied as a criterion for seed viability. Numerous staining tests performed by the wri- 
Se sarees oe ieee, ee and closer correlation to germination than the cutting test. 

: es cae NG seis : 
germinate—that something is tua etke eens whey nadtestion sit sheen 
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tion. It was clear, then, that the low 
percentage of germination was due not to 
the seed condition but to the faulty ger- 
mination method. To verify this, three 
samples of 100 seeds each were tested. 
One sample, submitted to standard ger- 
mination in the hothouse, yielded the 
same 28 per cent of germination. The 
other two samples were stratified for three 
months at 40°F., one in sand and the 
other in peat. When brought out of the 
cold chamber these yielded germinations 
of 89 and 87 per cent respectively. This 
test showed that in the entire previous 
experiment the germination method was 
faulty, and that entirely different results 
would have been obtained in all the an- 
nual tests if the seeds had been stratified 
to simulate the method of nature. 


There has recently come to the writer’s 
attention the article by Fisher (2) on the 
influence of various surface-soil materials 
on the germination of several Rocky 
Mountain conifers. Standard germination 
tests in the hothouse were made, and 
certain conclusions were drawn. The fact 
that the species under experiment have 
low winter temperatures between the time 
of seed shedding and germination was 
completely disregarded. Had the author 
chilled his seeds before the germination 
tests, the results, and consequently the 
conclusions, would perhavs have been 
quite different. 

The conventional germination method of 
coniferous seed may also have a consider- 
able importance in practical forestry, such 
as estimating seeds to be sown in the 
nursery beds or purchasing seeds from 


the dealers. While Show (6) found a 
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good correlation between germination in 
the greenhouse and that in the nursery 
for Jeffrey and ponderosa pine (nursery 
germination was found to average 78 
per cent of cutting test values for Jeffrey 
pine and 75 per cent for ponderosa pine), 
he was able to find no such consistency 
between greenhouse and nursery germina- 
tion for sugar pine. Incense cedar was 
also found to behave erratically. To 
quote Show, “Parallel tests of a single 
lot often show wide differences in final 
germination.” 

From Table 1 it is evident that the 
trouble was in the method employed to 
test the germinability of these two species 
rather than in some quality inherent in 
the seeds themselves. The writer is in- 
clined to the conclusion that the common 
observation of foresters, that germination 
of sugar pine in the nursery is often far 
superior to the germination test made in 
the greenhouse, is attributable to faulty 
methods of trial germination. 

With regard to the value of standard 
germination practice as a guide in pur- 
chasing seeds from seed dealers, imagine 
a theoretical case in which a man offers 
a large lot of seed of incense cedar or 
sugar pine, mentioned in Table 1. It is 
obvious that the purchase of coniferous 
seed based on the standard test would 
perhaps be profitable to the buyer but 
rather unjust to the seed dealer. 

In the foregoing, an attempt has been 
made to show that the conventional meth- 
ods of trial germination of coniferous 
seeds are unsuitable for forestry purposes 
in that they often give erroneous results. 
An entirely different approach is needed, 


TABLE 2 


°o 
PERCENTAGE OF GERMINATION OF SUGAR PINE SEED STORED AT 40°. F. ONE TO SIX YEARS 


Initial test 


1929 1931 


1930 


1932 


1933 1934 1935 


oy! 70 4] 


Per cent germinated 
70 


7 27 28 
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and seed of each particular species should 
be handled in accordance with the con- 
ditions under which it reproduces in its 
natural habitat. 

First of all, the viability of the seed 
should be tested. For ecological purposes 
it is preferable to take only good seeds, 
which can be approximately determined 
by the flotation test. The cutting test 
may be useful in obtaining a rough ap- 
proximation of the percentage of good 
seed in the sample, but in many instances 
this might be misleading and inadequate. 
This is especially true for stored, fu- 
migated, or disinfected seed. For exam- 
ple, a lot of Parry pine purchased in 
1934 from a private seed dealer was sub- 
jected by the writer to the cutting test. 
The endosperm and embryo appeared to 
be healthy enough, but the seed failed 
to germinate, both in a plain test and 
after stratification. In another instance 
a lot of ponderosa pine seed was treated 
in 1929 with 1 per cent formaldehyde 
solution for 6 hours, air-dried for 24 
hours, and stored in a closed jar. The 
1929 germination amounted to only 1 per 
cent. The seeds submitted to the cutting 
test in 1935 showed apparently good em- 
bryos and endosperms, nevertheless the 
germination of this lot was nil. In order 
to ascertain whether or not the embryos 
were still alive, the seeds of both species 
were subjected to the staining test. All 
embryos of the two pines stained deeply 
by the indigo-carmine, and thus the fail- 
ure of germination was traced to the dead 
embryos. The implication is that “death” 
of the seeds could have been determined 
at once by the staining method. 

The staining test is strongly recom- 
mended when the seeds are used as indi- 
cators of certain ecological factors. If 
the seeds in question are germinable, the 
failure or lack of uniformity in germina- 
tion may be attributable to faulty ger- 
mination practice. Accordingly, it is ad- 
visable to investigate each particular 
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species with regard to its requirements: 
for the best germination. 

Up to the present time a large amount 
of information has been accumulated in: 
scientific and professional publications: 
regarding the proper methods of ger-' 
If no such in- 
for a 


mination of our conifers. 
formation is available 
species, it is advisable to make prelimi- 
nary tests and to find out the best methods: 
of germinating the seed. By all means 
it is better to stratify all coniferous seeds 
rather than to use unstratified material. 
In many experiments with California 
conifers, not a single case was detected 
in which stratification of the seeds would 
be harmful for the 


majority of cases it is decidedly necessary. 


certain! 


germination. In 


The foregoing brief discussion of diffi- 
culties encountered in germination ex- 
periments of coniferous seeds has aimed 
to point out the undesirability of follow- 
ing too blindly the conventional germina- 
tion methods developed by agronomists 
for their own purposes. It is hoped that this 
note will find a response among foresters 
engaged in germination experiments. Com- 
ments on this paper and a broad dis- 
cussion of the subject would perhaps help 
in developing more suitable methods for 
seed germination not only of coniferous 
species but of forest trees in general. 
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GERMAN Forestry Society MEETING 


from August 16 to 19. On the three following days field excursions will be 


‘am [ ie Deutscher Forstverein is to hold its annual meeting this year in Stettin, 


made to a number of state, municipal, 


and northern Prussia. 


and private forests in Mecklenburg 


According to the preliminary program, the sessions on August 17 will deal 


with forest regulation (management plans) 


and forest inventories; on August 


18 there will be sectional meetings on forest worker training, scientific work man- 
agement, improvement of food supply for game in the forests, and the geology of 
the districts to be visited on the field trips, and a general session on the forestry 
of northern countries. The sessions of August 19 will include papers and discus- 
sions on forest sites and related ecological topics, and on forest genetics. 
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THE QUESTION OF CONSERVATION JURIS- 
DICTION TO DATE 


It will be remembered that Secretary of 
the Interior Ickes a year ago pressed vig- 
orously for passage of the so-called 
“Tewis Bill” (S. 2665), to change the 
name of his Department to “The Depart- 
ment of Conservation and Works” and 
authorize transfer to it of all federal bu- 
reaus and other agencies having to do 
with conservation. On behalf of the So- 
ciety, this legislation was opposed by 
the Executive Secretary before the Senate 
Committee on Expenditures in the Gov- 
ernment Departments, and by President 
Chapman before the House Committee of 
the same name. At the beginning of the 
present session, the Lewis Bill was rein- 
troduced in much modified form. It sim- 
ply changes the name of the Interior De- 
partment to Department of Conservation. 

The same bill was introduced in the 
House by Congressman Dempsey, under 
the designation H. R. 11642. The Senate 
passed the bill, and the House Commit- 
tee reported it out favorably. It has 
been on the House calendar for several 
weeks. Strong opposition to it has been 
advanced by organizations which support 
the principle of a distinction between 
organic and inorganic conservation, as 
defined and adopted by the Society of 
American Foresters several years ago. 

In May the Executive Secretary, on be- 
half of the Society, addressed the fol- 
lowing letter to all members of the House: 

“We are informed that the ‘Lewis Bill’ 
(S. 2665), ‘A Bill to change the name 
of the Department of the Interior, to be 
known as the Department of Conserva- 
tion,’ was passed by the Senate on May 
13, and is now before the House. 


“May we strongly urge that the House 
take no action on this Bill. To call 
the Interior Department the Department 
of Conservation would be a distinct mis- 
nomer. That Department does not now, 
and never should, embrace all federal 
agencies having to do with conservation, 
Several important federal bureaus whose 
purpose it is to conserve the natural re- 
source with which they deal can function 
far more efficiently if they remain in the 
department where they now are. 

“Furthermore, we respectfully submit, 
enactment into law of piecemeal legisla- 
tion like the Lewis Bill would be unwise 
and premature, in view of the Senate and 
House Committees on Governmental Reor- 
ganization, which have recently been ap- 
pointed and are expected to report their 
findings early in the Seventy-fifth Con- 
gress, and in view also of the President’s 
own Committee which is engaged on the 
same task.” 

This letter, it is believed, has had no 
little effect in holding up action on the 
floor of the House. 

In the meantime, the so-called Kleberg 
Bill was introduced in Congress. This 
bill, with the designation of H. R. 12498, 
was introduced by Congressman Richard 
M. Kleberg, and referred to the House 
Committee on Agriculture. It declares 
that “the public interest will most effec- 
tively be served by centering in 
the Department of Agriculture all federal 
functions and activities which involve 
the use, development, and conservation 
of the soils and the organic resources 
produced by, on, or in the soils 
and the inland waters of the Nation. . . .” 
Accordingly, it prescribes that the Secre- 
tary of Agriculture “shall administer all 
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laws relating to the organic resources of 
the public domain;” directs him to 
classify the public domain lands and 
“determine the ways in which the use or 
uses of their soils and organic resources 
will best serve the public interest;” makes 
this classification and determination a 
prerequisite for his certifying to the Sec- 
retary of the Interior the specific areas 
which “without detriment to the public 
interest and welfare may be opened to 
entry or appropriation under the public 
land laws for agriculture, grazing, or 
_ timber and stone;” and makes only lands 
so certified subject to entry or appropria- 
tion for these purposes. Further, the 
Kleberg Bill transfers to the Agricultural 
Department the Grazing Division of the 
Interior Department; the Reclamation Bu- 
eau, except its purely engineering func- 
tions; and jurisdiction over National 
Monuments located within National For- 
ests or other reservations administered 
by the Agricultural Department. The 
National Park Service is left in the In- 
terior Department. 

A formal hearing on the bill was held 
before the Committee on Wildlife Con- 
servation, at which representatives of the 
National Grange and the American Fed- 
eration of Farm Bureaus as well as rep- 
resentatives of the wildlife conservation 
“movement spoke in support of the 
measure. Under date of May 19, the 
Executive Secretary addressed the fol- 
‘lowing letter to Congressman Kleberg, 
-and sent a similar letter to Honorable 
Marvin Jones, Chairman of the House 
Committee on Agriculture, and Honorable 
' Wall Doxey, a member of that Committee: 

“The Society of American Foresters is 
heartily in favor of the Bill which bears 
your name; viz, H. R. 12498, entitled A 
Bill to correlate certain governmental 
functions, and for other purposes. This 
measure prescribes and defines in thor- 
oughly acceptable manner those principles 
which our Society has long held should 
apply in the organization of the federal 
government’s conservation activities. 
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“If it is the intention of the House 
Committee on Agriculture to hold any 
further hearings, I would appreciate very 
much the privilege of appearing in be- 
half of the Society of American For- 
esters.” 

The introduction of this bill in the 
House undoubtedly is a sound strategic 
move, even though there is little prospect 
of its enactment into law during this 
session of Congress. It is a move which 
was advocated in the article by the Exec- 
utive Secretary entitled, “Shall there be 
a Federal Conservation Department?” 
which appeared in the July, 1935, issue of 
the JournAL. Hitherto, those opposed to 
transfer of the Forest Service to the De- 
partment of the Interior have been always 
on the defensive. The Kleberg Bill no 
doubt will be reintroduced in Congress 
next winter, and all those in favor of the 
principles of departmental conservation 
organization involved will be able to 
muster their forces in support of affirma- 
tive and constructive action. Thus the 
way will be open for seeking a definite 
legislative enactment recognizing what are 
believed to be sound principles in the 
organization of the conservation activities 
of the federal government. 

FRANKLIN REED, 
Executive Secretary. 
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UNIVERSITY OF FLORIDA OFFERS TEACHING 
FELLOWSHIPS 


The College of Agriculture of the Uni- 
versity of Florida announces two teaching 
fellowships, paying $1,000 each, for the 
ten months, September, 1936-June, 1937, 
and summer camp of eight weeks in 1937. 
One fellowship, entitled “Ecology of the 
Slash Pine,” is in the Department of 
Botany; the other, entitled “Some Phases 
of the Naval Stores and Cellulose Indus- 
tries of the South,” is in the Department 
of Agricultural Chemistry. The candidates 
must have a degree in forestry and credit 
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in at least eighteen hours of their respec- 
tive fields of botany and chemistry. 

The teaching will consist of approxi- 
mately ten credit hours in the Department 
of Forestry. A maximum of three credit 
hours per semester may be carried in the 
graduate school toward either the Master's 
or Doctor’s degree, according to the teach- 
ing load. All applications should be filed 
immediately, addressing the communica- 
tion to the Dean, College of Agriculture. 
The State Board of Control will announce 
the appointment August 18. 
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SECTION COMMITTEE REPORT ON 
Forest Po.icy?! 


The committee desires: to confine its 
report to matters dealing with state for- 
estry organization in the six New England 
states. The report of the committee of the 
parent Society presented by Joseph Illick, 
Chairman, at the annual meeting at At- 
lanta, Ga., on January 28, emphasized the 
importance of the form of organization of 
state forestry and conservation depart- 
ments in its relation to securing perma- 
nence of tenure of office for forestry per- 
sonnel, and the elimination of political 
influences in such state departments. 

The organization found to be most ef- 
fective in securing these objectives is that 
of a board of commissioners with over- 
lapping terms, preferably of six years, 
with two to be appointed every two years; 
the board to have the power of appoint- 
ment of the State Forester or executive, 
who selects his own subordinate personnel 
strictly on merit. This principle is ef- 
fective whether or not forestry is handled 
separately or is combined with fish and 
game, waters, or minerals, or with parks. 
The inclusion of the governor as a mem- 
ber of the board tends to defeat these ob- 
jectives, and the placing of the power of 


2 Presented by the New England Section Committee 
the Section, held at Boston, February 20-21, 1936. 
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appointment in his hands removes all 
safeguards and reduces the board to a 
figurehead or purely advisory capacity. 

The theory on which this organization 
functions is that conservation is a long- 
time job, requiring both continuity of 
policy and sustained technical efficiency 
to accomplish its ends, and therefore can- 
not be subjected to the vicissitudes of po- 
litical shifts and turn-overs without wreck- 
ing these policies, wasting public funds, 
and jeopardizing the future prosperity 
and welfare of the commonwealth. Con- 
tinuity of policy cannot be attained by the 
system of political appointments of single 
commissioners, who are seldom informed 
on conservation policies and who either 
ride hobbies to death or tend to debauch 
the personnel by appointing equally unfit 
men in important subordinate positions on 
the basis of party loyalty. Formulation 
and pursuit of long-time, sane, and pro- 
gressive policies under the board system 
has been secured successfully in all states 
in which the board is properly constituted, 
freed from political alliances, and given 
control of the executive appointments. 

There are but two New England states 
in which the board system has been main- 
tained, namely, New Hampshire and Con-. 
necticut, and in both the state organiza- 
tion has been continued without a break 
since its inauguration, to the great benefit 
of the public. The system has recently 
been restored in Vermont. 

The state of Massachusetts has never 
had this form of organization, and has 
therefore had to depend on successive in- 
dividual commissioners for the dual func- 
tion of formulating policies and determin- 
ing appointments and supervision of ad- 
ministration. As a result, there never has 
been a professional forester in executive 
charge of conservation in this state, and 
the terms of the commissioners have large- 
ly been coexistent with the rule of the 
party in power. While beneficial legisla- 


on Forest Policy at the Winter Meeting of 
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tion has been secured through the activi- 
ties of the Massachusetts Forestry Asso- 
ciation, this Association, for reasons of 
diplomacy or expediency, has refused to 
come to grips with the underlying defect 
in organization, possibly because under 
the state constitution they saw no means 
of remedying it. As long as the present 
system remains, intelligent progress in 
this state will continue to be handicapped 
and retarded as it has in the past, by the 
inability of these successive commissioners 
to function properly in their dual capacity. 

While Rhode Island has given more at- 
tention to conservation problems during 
the past several years than ever before be- 
cause of the activities of certain forestry- 
minded individuals, politics still prevents 
any lasting progress. A large Department 
of Agriculture and Conservation has been 
established, but most of the positions have 
been filled with individuals having polit- 
ical backing. There is no technical for- 
ester at the head of the conservation pro- 
gram. 

In Maine, a fairly satisfactory, though 
not very progressive, status quo was main- 
tained by direct appointment of a Forest 
Commissioner as long as Mr. Violette was 
alive. With his death, the subsequent ap- 
pointment was made without regard to the 
personal experience of the candidate for 
the job in question, and the inherent 
weakness of the system was thus revealed. 


In the face of such conditions, there is 


nothing that the subordinate technical 
force can do about it except to uphold 
and even praise the new appointees as 
being men of sound business judgment, 
good intentions, and great ability; and 
then hope for the best. Reform, if it 
comes at all, must be a response to an 
awakened public sentiment, formulated 
by well informed persons. within the state 
with the determination to end this ineffi- 
cient system and insist upon safeguard- 
ing the basic resources of the state. It is 
comparatively useless even for the New 
England Section of the Society to attempt 
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to bring about these changes within any 
of the component states, since “outside” 
interference or suggestions are resented, 
and the more provincial the state or the 
more serious the situation, the greater the 
resentment. 

It is therefore up to the foresters and 
forestry associations in these states to take 
this initative and stage the battle. Unsatis- 
factory and wasteful policies and adminis- 
tration cannot be tolerated much longer 
either in New England or elsewhere. 
Sound principles of organization are the 
inherent right of the public, and if led 
by intelligent and informed individuals 
or associations who are not afraid of con- 
sequences to themselves, these principles 
can be successfully established throughout 


New England. 


Signed: 
A. C. Cuine, 
E. C. Hirst, 


G. T. CARLISLE, 
A. W. Hurrorp, 
H. H. Cuapman, Chairman. 
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New York STATE COLLEGE OF FORESTRY 
CELEBRATING ITS TWENTY-FIFTH 
ANNIVERSARY 


The New York State College of Forestry 
at Syracuse University, founded in 1911, 
is celebrating this year its twenty-fifth 
anniversary with a series ot observances. 
The first observance occurred April 24, 
when the alumni of the metropolitan dis- 
trict around greater New York held a 
meeting attended by 150 graduates, a 
number of the college faculty and trustees, 
and guests. The principal talks were made 
by Chancellor Charles W. Flint, former 
Dean Hugh P. Baker, President of Massa- 
chusetts State College, Trustees J. Henry 
Walters and George Sisson, Jr., and Dean 
Samuel N. Spring. A portrait in oil of 
Dean Franklin Moon by an alumnus, 
Ernest H. Osborne, ’20, was unveiled. 

April 29 a two-hour convocation of the 
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student body of the college was held in 
the assembly hall of the Louis Marshall 
Memorial Building, one of the college 
buildings on the campus at Syracuse. A 
week later two large white cedar trees 
purchased by the faculty and student body 
were presented as a twenty-fifth anniver- 
sary gift, and were planted by the students 
on the campus. A big alumni reunion will 
be held in the fall, two nights before the 
Syracuse-Colgate football game. 
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New STANDARDS FOR THE MEASUREMENT 
AND ASSORTMENT OF Woop IN GERMANY?! 


Those who have been or are interested 
in price statistics for German forest prod- 
ucts will welcome a recent decree of the 
German government establishing a na- 
tional uniform method of measurement 
and classification for forest products which 
are sold on the market. (This applies to 
any and all sales of felled wood.) 

The Reichsforstmeister, in announcing 
the decree, issued on April 1 by Reich- 
minister Goring, made the following state- 
ment: 

“On and after October 1 of this year 
(1936) a standard procedure shall apply 
to all fellings throughout Germany, in- 
cluding public and all private and mu- 
nicipal forests, in so far as sales on the 
market are concerned. All of the various 
provincial regulations and the customs of 
individual municipalities and private 
woodlands are abrogated in favor of a 
unified, obligatory procedure. This is an 
important essential for the ultimate organ- 
ization of the German wood market. It 
now will be possible to make precise price 
comparisons, to provide accurate price 
supervision, and to work out a unified 
price and sales policy. This most im- 
portant standardization decree shows how, 
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step by step, progress has been made in 
the development of forestry and the wood 
trade; and in this connection, the remark- 
able thing is that what formerly appeared 
as impossible of attainment, and was so 
announced by many, has progressed with 
steadfast certainty to the goal which was 
set.” 

The desirability of having a uniform 
standard has long been recognized because 
it has not been possible, in the past, to 
make a uniform and comparable set of 
price statistics for Germany, as a whole, 
due to the differences in measurement 
which existed in various parts of the 
country. It has now become a necessity 
for the proper enforcement of the price 
supervision and market control policy 
which the present government has_in- 
augurated. 

Formerly wood classification in the 
forest varied in the different states; and 
likewise, wood trade in each district used 
varying standards based upon use. 

The new standards classify wood (a) 
on the basis of conversion, into Derbholz 
and non-Derbholz, and (b) on the basis 
of use, as work-wood (Nutzholz) and 
fuelwood. 

Three quality classes for work-wood 
and poles are recognized, namely, A, B, 
and C; and these are again subdivided 
into 6 groups for logs, on the basis of 
mid-diameter inside bark, and 8 groups 
for poles, based on diameter and length. 
Fuelwood is classified in four grades, 
namely, split wood, knotty wood, round 
wood, and culls. Likewise, there are spe- 
cial classes for mining timbers, crossties, 
and pulpwood, as well as for tanbark, 
fuel bark, and stump wood. 

The measurement of the volume of logs 
is based on length and calipered middle 
d.icb., with a trimming allowance which 
may not exceed 1 per cent of the 


*For the detailed specifications see “Verordnung iiber die Aushaltung, Messung und Sorten- 


bildung des Holzes in den deutschen Forsten, Der Deutsche Forstwirt,” 


385-389. 


Berlin, April 17, 1936, pp. 
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length but in no case more than 10 cm 
except in the mountain regions, where a 
greater trimming length may be permitted. 
Fractions of a centimeter are disregarded 
“in diameter measurements. Poles are mea- 
sured d.o.b. at one meter above the larger 
end. Stacked Derbholz (both work-wood 
and fuelwood) may be scaled with or 
without bark, in stacked meters, with an 
excess height allowance of 4 per cent for 
shrinkage. Fagots may be scaled in 
stacked meters, or estimated on the basis 
of bundles or other prepared units or in 
unprepared lots. Stump wood, when split, 
is measured in stacked meters; when un- 
split, the volume is estimated. Bark is 
scaled on the basis either of weight or 
of stacked meters. 
R. C. Bryant, 
‘Yale School of Forestry. 
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RED SQUIRREL DAMAGE TO PINE AND 
SPRUCE PLANTATIONS 


The past winter was marked by a heavy 
snowfall which blanketed the ground to a 
depth of 11 to 18 inches, and which per- 
sisted until March. Because of this, red 
squirrels were unable to find sufficient 
food of their customary diet and were 
forced through necessity to eat the dor- 
mant buds from several species of coni- 
fers. Early in March a survey was made 
of 10 plantations at Storrs, Conn., belong- 
ing to the Department of Forestry of the 
Connecticut State College. 

The first area investigated consisted of 
about 4 acres of side hill, planted in 1916 
as an experimental area containing 5 dif- 
ferent species in blocks of pure stands. 
On three sides the area is bounded by 
plantations of mixed white and Norway 
pine; an open field is on the fourth side. 
Each block was gone over and 100 trees 
were counted, taken as they came, and 
their condition was noted. Those trees 
which had the terminal bud destroyed 
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were recorded as damaged. The follow- 
ing results were obtained: 


Species Damaged Undamaged 
Norway spruce 77 23 
White spruce _..... 53 47 
Red spruce 29 71 
Japanese red pine ___. — 100 
Japanese black pine = — 100 


The plantations of white and Norway 
pine bounding the area were not damaged. 
A small plantation of white spruce and 
Norway pine was found to have both spe- 
cies affected, to the degree shown below: 


Species Damaged Undamaged 
White spruce + 30 70 
Norway pine _..___. 14 86 


An area consisting of Norway pine 
only, some distance from the foregoing 
plantations, was found to be damaged to 
a much greater extent. These trees had 
been planted under a hardwood cover. 
Results: 


Species Damaged 


Undamaged 
Norway* pine _____- 54 46 


On the final area every tree was ex- 
amined and a more detailed report was 
made. This plantation was 114 miles from 
the others, in a meadow on the west bank 
of the Fenton River, and was made up en- 
tirely of white spruce. The following re- 
sults were obtained: 


Number Per- 
of trees centage 

Terminal bud and some laterals 
OTC pe ee ee ae as 2 130 74.1 
Terminal bud only _-.__ 35 02.3 
Some laterals—no terminals 20 01.3 
Undamaced( =e es — 340 22.3 
Total tee ee 525 100.0 


From these data it is concluded that 
during winters of deep and prolonged 
snow-cover, red squirrels will feed upon 
the buds of certain conifers. Norway and 
white spruce seem to be more heavily 
damaged, although Norway pine when 
planted in pure stands surrounded by 
hardwoods is also damaged. White pine, 
Douglas fir, and the exotic Japanese red 


730 


and Japanese black pines are free from 
red squirrel damage on the areas ex- 
amined. 
ArtTuurR C. Harr, 
Connecticut State College. 
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PREPLANTING TREATMENT OF BLACK 
CHERRY SEED 


A series of small plots were laid out 
in the Wooster, Ohio, nursery to deter- 
mine the effect of different types of treat- 
ment on the seeds of black cherry (Prunus 
serotina). Five lots of fruit, all taken 
from a common pile, were subjected to 
different methods of treating as follows: 

a. Fruits were placed in a pail of water 
in a warm place and allowed to ferment 
until the pulpy seed coats were sufficiently 
softened to allow them to be removed 
easily. This was done by rubbing them 
over hardware cloth fine enough to pre- 
vent the seeds from passing through, and 
washing the pulp through the screen with 
a stream of water. This method produced 
seed that was practically entirely free of 
pulp. 

b. Another lot of fruits were fermented, 
but were unmashed and unwashed. 

c. Lye was added to one lot that was 
being soaked. 

d. Raw, unfermented fruits were mashed 
to free the seeds from the pulp, but were 
not washed, pulp being sown with the 
seeds. 

e. Raw fruits were untreated in any 
way. 

The seeds from these different lots were 
sown in the fall of 1935 in the seed bed 
in plots 2 x 4 feet. Although exactly the 
same number of seeds were not sown in 
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each plot, an effort was made to approach | 
this so far as possible with the pulpy’ 
masses. 

Germination began April 25, 1936, and 
on May 6 the following results were ob- 
served: 

a. Fermented cleaned seed was germi- 
nating well and uniformly. This type of 
treatment had been replicated, as a check, 
in alternate plots. 

b. Fermented unwashed seeds were ger- 
minating at about the rate of 70 per cent 
of the rate of the check plots, i.e., method 
a. 

c. Lye-treated seeds were germinating 
much more slowly, at about 50 per cent 
the rate of the checks. 

d. Seeds from raw, mashed but un- 
fermented fruits were germinating very 
much more slowly, at perhaps 25 per cent 
of the check rate. 

e. Raw seed was germinating at about 
the same rate as the raw mashed seed. 

On May 20 the germination had pro- 
ceeded to a point where the plots were 
no longer significantly different. The lye- 
treated plot was perhaps somewhat lighter 
than the others, but the raw seed and the 
raw mashed seed plots had germinated 
uniformly well and had reached the fer- 
mented, cleaned seed plots in numbers of 
seedlings. 

It appears from the results shown by 
these plots that it is unnecessary to treat 
the black cherry seed in any way to se- 
cure adequate germination. However, if 
early germination is advisable, fermenting 
the seed before sowing will be effective. 
The additional gain secured by cleaning 
the seed probably does not justify the la- 
bor expended in this cleaning. 

R. R. Paton, 
Ohio Division of Forestry. 
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Forest Bibliography with the Index 
Number 634.9 F.: An _ Inter- 
national Decimal Classification 
on the Basis of Melvil Dewey’s 
System. By Bibliographical Com- 
mittee, International Union of Forest 
Research Organizations. vii + 100 
p. Imperial Forestry Institute, Ox- 
ford. 1936. 


This publication is the result of the 
labors of an International Union Com- 
mittee entrusted at Mariabrunn in 1903 
with the preparation of a general forestry 


bibliography. Four members of the orig- 


inal committee died before seeing their 
work completed. The present committee 
consists of Prof. R. S. Troup (England), 
Chairman; Prof. W. Jedlinski (Poland), 
Prof. H. Perrin (France), Prof. H. Weber 
(Germany), and Dr. Ph. Flury, (Switzer- 
land), Secretary. 

An introduction by Prof. G. Roth, 
President of the Union, indicates that the 
original ambitious plans to create an in- 
ternational secretariat of forestry bibli- 
ography in Switzerland and to go back to 
1750 in the compilation of the bibli- 
ography have had to be discarded, owing 
to the general economic crisis. For the 
present, attention will be confined to the 
current literature. 

The classification scheme for forestry, 
which covers 51 pages, shows the results 
of the painstaking efforts of Dr. Flury, 
who did much of the actual work. The 
scheme proper is preceded by a brief his- 
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torical review and a guide for its use, 
with explanations of the bibliographical 
system, the application of the decimal 
system, the maintenance and employment 
of the literature cards, and the conversion 
of previously existing bibliographical sys- 
tems into the decimal classification. In 
spite of the attempt to minimize the diff- 
culties involved in changing to the deci- 
mal system, the expense incident to re- 
classifying many thousands of cards will 
be prohibitive for many forestry libraries 
in the United States. Twenty years ago 
the Librarian of the U. S. Department of 
Agriculture made this very clear to the 
reviewer. The situation would be even 
more difficult today, owing to the many 
accessions since then. The difficulties in 
changing a_ bibliographical card file 
would be not nearly so great as those re- 
sulting from the changing of a library 
classification and shelving scheme. 

A useful geographical index and an 
alphabetical index essential to the use 
of any extensive classification scheme 
complete the volume. 

The report was first published in Ger- 
man,! and the English translation was 
prepared by the staff of the Imperial 
Forestry Institute, Oxford. The transla- 
tion of technical terms was verified by 
Dr.-€. AvSchenck. 

The scheme contains many headings 
which will not be needed in the United 
States for many years. All of us who 
have had anything to do with the prepara- 
tion of compilation or classification 


Forstliche Bibliographie des Internationalen Verbandes forstlicher Forschungsanstalten _ nach 
den Grundsiitzen der Melvil Dewey’schen Dezimal-Klassifikation. Mitt. Schweiz. Centralanst. Forstl. 
Versuchsw. 18:417-547. 1934. 


731 


732 


schemes realize that no two people will 
prepare the same identical scheme inde- 
pendently, and that to develop a gener- 
ally satisfactory scheme much compro- 
mising will be necessary. Perhaps the 
most disappointing feature of the whole 
scheme to us in North America is the 
omission of adequate provision for the 
various phases of range management and 
their coordination with forest manage- 
ment, which is very essential in many 
sections of the United States. The neces- 
sity for these topics was fully stressed in 
the classification scheme developed some 
years ago by a committee of the Society 
of American Foresters.2 This need was 
also called to the attention of at least one 
member of the international committee. 
The nearest approach to “Range manage- 
ment” appears to be “Pasture forests.” 

A number of errors, presumably typo- 
graphical, tend to mar the otherwise pleas- 
ing appearance of the topography. For 
example, we find 634.9241, “Clearings” 
for “Cleanings,” and 634.96551 “Accord- 
ing to value” instead of “According to 
volume.” 

Several expressions are used which un- 
fortunately we Americans will be unable 
to understand fully. It is difficult to 
rationalize “education of stands” as being 
synonymous with “tending of stands.” 
Even to one only moderately acquainted 
with European conditions, it is difficult 
to understand why “soil improvement by 
burning forest or debris” should fall 
under “forest constructional works” along 
with building, road, and bridge construc- 
tion, rather than under “silviculture.” 
“Forest management plans” would be a 
better term to use in place of “forest 
working plans,” to avoid confusion with 
working plans for various other forestry 
projects. 

The work under review presents good 


*Korstian, C. F., 4. B. Recknagel, and John Briscoe. 
Jour. of For., 21:148-161. 1923. 


forestry literature. 
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argument for the need of further progress 
on the standardization of forestry ter- 
minology among the different countries, 
especially those using the same language. 
At least some of the differences in ter- 
minology between countries could be 
overcome by having a more complete sub- 
ject index, which would include more 
synonyms than the present one contains. 
With a number of desirable changes such 
as those indicated, the scheme could easily 
be made applicable to North American 
conditions. 
C. F. Korstian, 
Duke Forest, Duke University 
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Progress Report of the Forest Au- 
thority for Palestine. 16 pp. 
Supply, Consumption and Mark- 
eting of Timber—Palestine. 14 
pp. Exotics in Palestine. 15 
pp. Dept. of Agric. and Forests, Pal- 
estine. Jerusalem, 1935. 


The present status of forestry in Pales- 
tine is outlined briefly in these reports, 
prepared for the British Empire Forest 
Conference of 1935. The rapid popula- 
tion growth and the agricultural and in- 
dustrial development of recent years have 
been accompanied by a great increase in 
timber requirements, which have to be 
met almost entirely by importation be- 
cause most of the usable timber in Pales- 
tine was cut or destroyed during the War. 

Total annual expenditures for forestry 
average about £18,000, which is about 
one-seventieth of the value of timber 
products imported in 1935 and less than 
one-fifteenth of the sum spent for import- 
ed citrus boxes alone. The Forest Serv- 
ice consists of two technically trained 
senior officers, 48 rangers and guards 
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An outline for the classification of 
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without special forestry training, and sev- 
eral surveyors, gardeners, and clerks. The 
personnel and expenditure do not seem 
so small, however, when one reads that 
the total forest area, much of which is 
not covered with trees, is only 500 square 
miles. 

One of the principal forestry activities 
is afforestation. Numerous exotic species 
are employed, chiefly pines, cypresses, 
acacias, eucalypts, and casuarina, and in- 
cluding such American trees as Arizona 
cypress, black locust, mulberry, and 
Parkinsonia, and even bald cypress in 
swampy spots. Some 12,000 acres of 
plantations have been established. 

Severe droughts during the period 1931- 
1934, accompanied by extensive wind ero- 
sion and followed by heavy rains and 
flood erosion in 1934-1935, have empha- 
sized the need for protection forests. 

It is interesting to note that, with an 
expenditure for silvicultural research in 
1935 amounting to only £96, the prob- 
lems under investigation included: in- 
troduction and trial of exotics, nursery 
and planting practice, erosion preven- 
tion, pasture improvement and manage- 
ment, dune reclamation, planting in arid 
districts, thinning, and botanical and eco- 
logical studies. 

W. N. SPARHAWK, 
U. S. Forest Service. 
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Report on Wood-Using Industries in 
Canada, 1933. By L. J. Pouliot, 
under direction of R. G. Lewis. 142 
pp. Dominion Bureau of Statistics, 
Forestry Branch. Ottawa, 1936. Price 
oC: 


This report combines, with fuller de- 
tail and supplementary data, the informa- 
tion hitherto presented in summarized 
form in 14 mimeographed reports on 15 
groups of industries. Although consum- 
ing only about 10 per cent as much timber 
as the corresponding industries in the 
United States, the Canadian wood-using 
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industries occupy an important place in - 
the economic structure of the country. 
In 1933 they used a little more than 500 
million board feet of lumber, bolts, ve- 
neer, and plywood, valued at 14 million 
dollars; employed an average of more 
than 23,000 persons; and turned out 
products worth 52 million dollars. 

Sash, doors, flooring, planing mill 
products, and containers accounted for 
three-fourths of the wood consumed; but 
the leading industry in numbers employed 
and value of product was furniture manu- 
facture, which overtook sash, doors, and 
planing mill products in 1930. The re- 
port states that the furniture industry de- 
pends chiefly on the United States and the 
Tropics for its raw material, owing to 
the virtual exhaustion of domestic sup- 
plies of the more valuable woods such 
as white oak, cherry, and black walnut. 

The authors do not share the opinion 
that wood is on its way out as an im- 
portant industrial raw material, but point 
out, on the other hand, that extensive use 
of so-called substitutes has in some in- 
stances led to an increase in the general 
consumption of wood. Regarding the re- 
lation between demand for wood and use 
of substitutes they observe: “The use of 
substitutes for wood may tend to reduce 
consumption, but this is usually exag- 
gerated as a factor in forest conservation. 
The increasing scarcity of wood will re- 
sult in increasing prices, which will tend 
to limit consumption.” 

W. N. SPARHAWK, 
U. S. Forest Service. 
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Photographic Illustrations of the 
Crown Forests. By Department of 
Crown Forests and Estates in the Im- 
perial Household (Japan). Jn Japa- 
nese. 32 + 316 Pp. Illustrated. 
1934. 


The Japanese Crown Forests belong to 
the Imperial Household, not to the state. 
They aggregate close to three million 
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acres, or about 3 per cent of the forest 
area of the entire country, including de- 
pendencies. They consist, for the most 
part, of conifers and broadleaved species 
of the temperate zone. They are divided 
into some 244 ranger districts, and are 
managed by a forest department entirely 
distinct from that of the state. This de- 
partment has its own experiment station 
and research staff, and publishes the re- 
sults of its work. 

The present volume, which is largely 
pictorial, consists of 348 excellent half- 
tones, each with a brief descriptive text. 
Included are many views of natural and 
artificial forest stands, natural reproduc- 
tion and nursery work, logging and trans- 
portation, engineering projects, experi- 
mental work, fish culture, charcoal and 
byproduct manufacture, famous big trees, 
and use of wood in building. These ap- 
pear to give a very good picture of the 
Imperial forests and their administration 
and utilization. It is unfortunate, at 
least from the standpoint of westerners, 
that a brief explanation in English or 
some other western language does not ac- 
company each illustration. This would 
add much to their interest. 

W. N. SPARHAWK, 
U. S. Forest Service. 
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A Mycorrhiza-Forming Fungus of 
Pinus. By E. H. Young. Jour. 
Australian Inst. Agric. Sci. 2:32-34. 
1936. 


This paper contains the second (see 
JOURNAL OF Forestry, January, 1936) 
report of the current year which supplies 
experimental evidence that trees depend on 
symbiosis with mycorrhizal fungi for their 
very existence. The author writes: “Seed- 
lings of Pinus caribaea and P. patula 
growing in pots were inoculated with a cul- 
ture of Boletus granulatus.... The growth 
response was remarkable. The inoculated 
pots showed little or no growth and finally 
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died, whilst those inoculated grew vigor+ 
ously and the foliage became a green. 
healthy color. The foliage of the con. 
trols was of a purplish red color. Typicah 
mycorrhizae developed in the inoculated 
pots.” 

The body of the paper is concerned 
with a demonstration, by a simple soil 
culture technique, that Boletus granulatus 
produces mycorrhizae in Queensland with 
Pinus taeda (previously accomplished by 
Doak in America), P. caribaea, and P. 
patula. 

In common with nearly all students of 
tree roots, the author believes that infee- 
tion of roots leads to a reduction of 
growth. “The fungus appears to prevent 
any great increase in length.” Actually 
the two types of roots in pine (short- 
roots and long-roots) are inherited, and 
the shortness of short-roots, the only roots 
which normally become mycorrhizal, is 
in no way caused by infection. Rather. 
mycorrhizal fungi stimulate the growth 
of these roots and greatly increase their 
surfaces. 

Currently the author is engaged in 
inoculating seed beds with pure cultures 
of mycorrhizal fungi, a technique for dis- 
covering the influence of different species 
of fungi on the growth and survival of 
trees which is much needed in America. 

A. B. Hatcr, 
Oregon State College. 
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Decay Following Fire in Young Mis 
sissippi Delta Hardwoods. By 
George H. Hepting. 32 pp., 4 pl., ¢ 
figs. U. S. Dept. Agric. Tech. Bull 
494, 1935. 


In this bulletin Hepting reports the re 
sults of a study made to determine th 
relation of fire scars and the decay enter 
ing through them to mortality and cull in 
young hardwood stands of the Mississipp 
Delta. He contributes valuable informa 
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tion on the susceptibility to injury by fire 
and decay of the species studied, the or- 
ganisms responsible for most of the decay, 
and the rate of healing of fire scars. By 
means of multiple correlation analysis he 
determines the relationship between rate 
| of decay and such variables as age, area, 
and height of fire scar and age and diam- 
eter of tree. The application of multiple 
correlation analysis to data of this type 
is new and of special interest, for it per- 
mits the evaluation of each of the several 
variables influencing the rate of decay 
while the remainder are held at their 
mean values. 

Hepting shows that ground fires have 
-been common in the Mississippi Delta 
for at least 30 years. Widespread burn- 
ing and damage occurred during the dry 
seasons of 1917-18 and 1924-25. The 
species studied did not exhibit any marked 
difference in susceptibility to fire injury, 
but healing or callus formation was more 
rapid for the oaks and red gum than for 
ash, persimmon, or hackberry. Fire-scarred 
oaks and hackberry were most susceptible 
to infection by wood-rotting fungi, where- 
as ash, red gum, and persimmon were 
more resistant. The resistance of the 
last two species is attributed to the for- 
mation of wound eum in the xylem cells 
beneath the scarred surface. 

Of particular interest is the occurrence 
of heartrot in young trees without heart- 
wood. In most regions such trees are 
generally considered free from heartrot, 
with decay confined to the surface layers 
of wood beneath the fire scar. The occur- 
rence of certain fungi in the Mississippi 
Delta that are capable of attacking dead 
sapwood, living sapwood, and heartwood 
with about equal facility, perhaps ac- 
counts for these losses in young trees. 
Once infection through fire scars has 
taken place, a definite relation exists be- 
tween rate of decay and age and diameter 
of tree, percentage of circumference 
scarred, and the fungus causing the decay. 


735 


A list of the most important fungi and 
insects entering through fire scars is in- 
cluded. 

Hepting’s bulletin is a valuable con- 
tribution to our knowledge of timber con- 
ditions in an important but as yet little 
investigated hardwood producing region. 

FRANK KAUFERT, 
University of Minnesota. 
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Planting and Care of Trees in South 
Dakota. By E. R. Ware. South 
Dakota State Coll. Extension Service 
Cire. 356, 56 pp. Illustrated. 1936. 


This valuable and timely circular is the 
result of the cooperative efforts of the 
forestation committee of the South Dakota 
State Planning Board, the South Dakota 
State College Extension Service, the Re- 
gional Forester at Denver, the Plains 
Shelterbelt Project, the Lake States Forest 
Experiment Station, and various other 
individuals and agencies. The large 
number of cooperators is indicative of 
the general interest in and importance of 
the survey. 

The publication is a readable and in- 
formative treatise on planted groves in 
South Dakota, as well as on native 
species. It lists desirable species to use 
for shelterbelts and windbreaks, according 
to zonal and local conditions. It is also 
a practical handbook on_ tree-planting 
practices for farms, country schoolgrounds 
and municipalities. The principal topics 
covered are: The development of tree 
planting in South Dakota; present condi- 
tion of tree plantations; purpose of plant- 
ing; tree-planting zones and recommended 
species; planting plans; establishing the 
plantation; care and protection of plan- 
tations; geographic conditions; and de- 
scription of species. 

Of the 35 kinds of trees and shrubs 
studied in tree plantations, 23 were found 
to be satisfactory. Besides various decidu- 
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ous species, eastern red cedar, Rocky 
Mountain red cedar, and ponderosa pine 
are listed among the most hardy species 
for planting throughout the state; Black 
Hills spruce and bine spruce are adapt- 
able to four of the six zones into which 
the state (excepting the Black Hills) is 
divided. It is significant that relatively 
few of the plantations are of evergreens. 
Their more general use is indicated by 
this study. 

Following is a summary of facts found 
by the survey: 


Number of plantations in the state: 


Farmstead shelters 38,180 
Field windbreaks and woodlots 8,500 
School shelters 320 

ANGEL, (50-8 he So a td 47,000 


Area of plantations... 
Average size of plantations: 


86,000 acres 


All plantations jeesss eee . 1.83 acres 
Farmstead shelters 1.70 acres 
Field windbreaks and woodlots 2.45 acres 


Range of sizes studied... . 
Age of plantations: 

Fifty-one per cent were... 30 yrs. or over 

Oldest plantation found 80 yrs. 
Timber Culture Act plantations: 


0.1 to 40 acres 


PAVOLAT EAP Gy. ee wal ae oe 51 yrs. 
Olgcstarounds = == cneeeenn eo 60 yrs. 
Percentage of original number 
MOM ali Ng pee ee ee 24 
Percentage of ee area re- 
maining __.. SPAS: 


Volume of timber in » plantations: 
Total volume 


924,000 cords 


Average volume per acre. 10.7 cords 

Annual growth per acre... 0.25 tol.0 cord 
Annual cut from plantations: 

ICL WOGC Meee we eties peta 288 50,000 cords 

Pence mVOsls misses to eee et Bet 33,000 posts 

Uj Tir ays pe |< Salt alae net Se 300,000 bd. ft. 
Condition of trees in 1935— 

: All plantations: 

Thi at CC. i A en 55 per cent 

With dying top branches. 26 ad cent 

PUTTERS ESR Se oe 19 per cent 


Forty-six per cent, or less than half, of 
farm homes have farmstead shelters. One 
out of every two farms has a tree planta- 
tion, and there is 1 acre of planted trees 
to every 200 acres of crop land. 

Only one out of every 14 schools has 
a tree shelter. 

Joun H. Harton, 
Plains Shelterbelt Project. 
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The Care and Repair of Ornamentah 
Trees in Garden, Park, and Street: 
By A. D. C. LeSueur. xiv+-257 pp. 
Illustrated. Country Life Ltd. Lon- 
don, 1934. Price 10s 6d (American 
price, including duty, about $3.75). 


This compact and intensely practical 
manual on tree planting and care is of 
interest to the American reader familiar 
with such textbooks of our own as those 
by Peets, Solotaroff, Fernow, and the 
federal and state bulletins, mainly be- 
cause of its English viewpoint and its 
description of practices in the British 
Isles. Here is a country which for hun- 
dreds of years has developed woodlands 
of oaks, beeches, and pines, as well as its 
individual trees, mainly for their scenic 
and recreational value. Although the 
English people may not have practiced 
tree surgery to the same extent as a 
wealthy American clientele during recent 
years, they have had more experience in 
introducing and propagating new varieties 
of trees, in selecting the proper environ- 
ment and soil conditions for them, in 
planting design, and in statutes affecting 
the tree owner. Specific details are alse 
given regarding methods of planting and 
tree arrangement on_ streets, tools and 
materials used in tree surgery, fungus dis 
eases and insect pests, damage by animals 
the age which trees may attain and meth 
ods of preserving very old trees, the treat 
ment of backward trees, and the relative 
suitability of various species for the 
English climate. 

LeSueur, as a result of his years of 
practical work with ornamental trees un: 
der the most difficult city conditions, is 
able to give sound advice that is very 
valuable to anyone responsible for the 
care of trees in parks, grounds, or streets 
as well as for the interested amateur. 

GrorcE A. CromIE, 
Connecticut C.C.C. 


CORRESPONDENCE 


Editor, Journal: 


It has just been called to my attention 
that in the August 2, 1935, issue of 
Science Mr. H. H. Chapman made the 
following statement in an article entitled, 
“Shall the Department of the Interior 
Become the Department of Conservation 
and Works?” 

“. . . This article is not a discussion 
of the reasons why such legislation should 
not pass, which would occupy more space 
than is available. They hinge on two 
points. First, the organic resources, soil, 
forests, and wildlife, constitute a balanced 
whole, which can be regulated _intelli- 
gently only by unified control in the 
hands of men trained in the fundamentals 
of biology and administration of such 
problems. Second, the continuous and 


continuing record of the Department of 


the Interior is such as to prevent those 


who understand these problems from ex- 
tending their confidence to this Depart- 
ment as the custodian of such resources.” 

Mr. Chapman in this statement makes 
a generalized condemnation of the conser- 
vation activities of an entire Department. 
I will not meet Mr. Chapman’s sweeping 


‘generalities with a counter-generalization, 


but will instead explain why I consider 
his accusation to be entirely unjustified 
as regards the one Interior Department 


Bureau with the functioning of which I 


have detailed knowledge. 

The Indian Service, in addition to the 
normal problems of conservation, has a 
peculiarly difficult problem because the 
Indians are living all over the forests 
and range lands of the reservations. It is 
not possible in critical fire seasons to 
keep people out of reservation areas as 
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it is in the National Forests. Further- 
more, many of the Indian tribes have 
been using their timber and range in a 
certain manner long before white men 
ever came into the country, and they feel 
that they have a right to use it that same 
way indefinitely. Every conservation ac- 
tivity which the Indian Service under- 
takes on any reservation must be ex- 
plained patiently to the Indians, and many 
activities require by-law the approval of 
the Indians. Indian Service foresters and 
range men must be diplomats as well as 
technicians. They must also function un- 
der an appropriation which amounts, per 
acre of a given type, to less than half of 
what the Forest Service is getting. In 
spite of these handicaps, the Indian Serv- 
ice personnel has remained thoroughly 
loyal, and the men have been so anxious 
to do good conservation work that they 
have worked outrageous hours overtime. 
Great as my admiration for the Forest 
Service is, I cannot see how a fair-minded 
person who forms his opinion in actual 
observance and not preconceived preju- 
dices can credit the Forest Service per- 
sonnel with any more efficient or in- 
telligent administration than the Indian 
Service personnel demonstrates on the In- 
dian timber and range lands. 

Mr. Chapman’s writings reflect not only 
on the rank and file personnel of the 
Interior Department conservation bureaus, 
but also on the higher-ups. As Director 
of Forestry in the Indian Service, I am 
thoroughly familiar with how the head 
of the Indian Service and the head of the 
Interior Department have handled all con- 
servation matters on which they have had 
to pass judgment pertaining to Indian 
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affairs. I can truthfully say that neither 
Commissioner Collier nor Secretary Ickes 
has ever objected to a single conservation 
activity or conservation policy which has 
been put up to them. Each has backed 
100 per cent everything the Forestry and 
Grazing Division has wanted to do for the 
sake of bringing about better forest and 
range management. 

I have not touched on the conservation 
activities of other bureaus in the Depart- 
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ment, because I am not intimately fami- 
liar with them. However, I do feel that 
Mr. Chapman’s sweeping condemnation 
of an entire Department is a great in- 
justice to as loyal, competent, and ideal- 
istic a group of foresters and range man- 
agers as I have ever been fortunate enough 
to meet. 
Sincerely, 
RoBERT MARSHALL, 
Office of Indian Affairs. 


Dnt cea ie 
Need ited witht G16" PROFESSIONAL FORESTRY 


curved blade, and pole of 
ee desired up to SCHOOLS REPORT 
16 ft. thi 
this tool becomes COMPILED BY H. H. CHAPMAN 


BARTLETT most useful 
brings them down ‘" difficult President, Society of American Foresters 
pruning. 
Three sec- 
tions 4 ft. long fitted with 
our positive locking sleeve 
give you a tool 4, 8 or 12 
ft. in length as well as hav- 
ing these sections inter- 
changeable with the No. 
1-W Pulley Type Tree 
Trimmer. 
No. 1-W Tree Trimmer is 
the most powerful cutting 
tool we have ever pro- 
duced. It has the Com- 
pound Lever cutting head 
and will sever any branch 
up to 11%” in diameter 
with the slightest effort. 8 
ft. pole or longer if wanted. 
Write for Catalog 


Bartlett Mfg. Co. 


3015 E. GRAND BLVD. 
DETROIT, MICH. 
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180 pages, with charts 


SSS 


A publication of the Society of American 
Foresters, this book presents data pertinent 
to the classification of institutions offering 


Se 


curricula in professional forestry. It is a 
comprehensive study of the professional 
forestry schools of the United States. 


UY Sees OS ete SCE 
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Every forester should have a copy 


Order From 


SOCIETY OF AMERICAN FORESTERS 
Mills Bldg., 17th and Pennsylvania 
Ave., N. W., Washington, D. C. 


UNIVERSITY OF MAINE 


ORONO, MAINE 


The Forestry Department offers a four year undergraduate curriculum, leading to 
the degree of Bachelor of Science in Forestry. 
Opportunities for full technical training and for specializing in forestry problems 
of the Northeast. Eight-weeks’ camp course required of all Seniors in Forestry, in 
practical logging operations, on Indian Township, Washington County, Maine, under 
- faculty supervision. 


) 


For catalog and further information address 


FORESTRY DEPARTMENT 
e Trees of North America 


Manual of th 


I ORTY YEARS went into the making of this book. Its author, the leading authority on the trees of America, 
was the founder and director of the Arnold Arboretum of Harvard University. In it is compressed all the 
essential information on the identification, description and illustration of North American trees from Professor 
Sargent’s “Silva of North America.’? The resulting book of 900 pages and nearly 800 illustrations answers 
every question on North American tree species and gives their ranges, the properties and value of their woods 
as well as their English and Latin names. This standard book, published at $12.50, is now offered at $5.00, 
less than half the previous price. 


Order from 


Society of American Foresters 
Mills Bldg., 17th and Pennsylvania Ave., N. W. Washington, D. C. 
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RANGER- SPECIAL 
5-Gal. Water Bag & Spray Fire Pum 


Arms free ... 
meaning safety 
when the trayel- 
ling is rough. 


Forest Rangers regard this as one of t 
most efficient pieces of fire-fighting equi 
ment. 


FEATURES THAT COUNT: 


1. Made of seamless fabric (not metal 
it fits wearer’s back like a cushion . . .2 
chafing; no discomfort. Absolutely 3 
leakage or splash. The canvas knapsa 
is proofed against mildew, rot and rust . 
and is impervious to moisture. The fabri 
is made from long staple cotton (Americ: 
grown) and woven seamless in 32 oz. co 
struction to prevent wear and puncture. 


2. Bag automatically deflates as water 
pumped out... no slapping or swayil 
of water load. 


3. Water load is carried lower than 
metal tanks . . . prevents “pulling” 
shoulders. While this is ordinarily call 
a 5-gallon water bag, it is possible to car 
as much as 614 gallons. 

4. Unique hand pump (choice of 
styles) forces steady, strong 50 ft. strea 

. . extinguishes blaze from safe distant 

5. Complete dimensions (rolled up) . 
in. x 7 in. x 5 in. You can store 3 to 
RANGER SPECIALS where you wou 


store one metal tank. 


6. Improved closing device enables ¢ 
erator to easily put hand into bag a 


remove sticks, leaves, etc. 


The RANGER SPECIAL Bag can be quickly filled and operated by one man 4 
when worn saves energy and prevents fatigue by conforming to the back like a cu: 
ion. No chafing, digging into the back or loss of balance when running. The gr 
resistivity of canvas to temperatures of water and its absolutely leak-proof qualit 
safeguard the health of operator. Make a test and know the best Knapsack Handpump. 


SOLE MAKERS: 


FENWICK-REDDAWAY MANUFACTURING CO. 


46 PARIS ST. 


NEWARK, N. J. 


Large stocks always on hand assuring immediate shipment on receipt of ord 
Descriptive circulars with full particulars sent on request. . 


